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‘PREFACE TO THE ENGLISH EDITION. 


The Swedish edition of this work was published in June 1984. 
The original intention was to publish an English edition semut- 
taneously with the Swedish. Unfortunately, owing to lack of 
funds, this part of the plan could not be carried out. Generous 
prwate donations, however, have now made vt possible to present 
this work in English dress. 

The present English edition, broadly speaking, is a translation 
of the Swedish text without substantial alterations. Certain pas- 
sages, however, have been revised and brought up to date. 

An outline of the contents of the Swedish edition is gwen on 
pp. 1LX—-NXI of the present edition. As mentioned in foot-notes to 
these pages, certain chapters have been onutted, as being of manor 
anterest to foreign readers. Here and there additions have been 
made im order to explain certain Swedish conditions which are 
presumably unknown to most foreign readers." 

Part IV — yInvestigations on the amount of antiscorbutie vita- 
min nm Norrlands berries and certain preserves made from those 
berries» — was considered by its author, Professor GUSTAF 
GorTHuN, M. D., to be too popular in form and. to contain too little 
scientific evidence to be of much interest to the expert. At his 
request, this Part has been replaced by a scientific paper by him 
on the same subject, published in 1933 im »Acta Medica Scandi- 
navicary, Supplement LIT, entitled: »Determination of the anti- 
scorbutic potency of vegetable products, chiefly berries, grown 
in Norrland etc.» 

Some doubt was at first entertained as to whether Part V, 
relating to wmprovements in hygiene in Upper Norrland, should 
be incorporated in the English edition. It has been published 
separately — like other parts of this work — and is written in 





© In addition, certain passages in Parts | and V have been edited by 
the translator of those Parts, in order to render them more intelligible 
to English readers. — Transtator’s Note. 
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such a form as to be wntelligible to non-medical readers. But, 
after mature consideration, we came to the conclusion that this 
part, in an abridged form, might also be of sufficient interest to 
the medical profession in other countries to warrant its translation. 
It gwes some insight into the public health and medical services 
of Sweden, besides information about institutions, associations, etc., 
for the promotion of hygiene in this country. It will also enable — 
the reader to obtain some idea of the endeavours which are being 
made mn Sweden to improve samtary conditions. Furthermore, vt 
will serve to show that vigorous and systematic efforts are now 
beng made in this country to improve housing conditions, the 
care of children and personal hygiene in. general, as well as to 
enlighten the people and impress upon them the importance of a 
rational diet. aes 
The translation of this work has entaled certain difficulties. 
Owing to its volume and the diversity of its contents, it has been 
found necessary to employ the services of several translators. It 
has not been possible entorely to obviate the drawbacks which this 
arrangement has involved. I trust, however, that they will not 
affect the substance of this work. 
Stockholm, July 1936. 
Nils Hellstrom; M. D., 


Formerly Director General of the 
Royal Medical Board. 
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PREFACE TO THE SWEDISH EDITION. 


As the present work is intended not only for medical experts 
but also for the general reader interested in questions of hygiene, 
it might be desirable to begin this preface with a definition of the 
concept »social hygiene». It is difficult, however, to find any 
generally accepted definition of this term, and those given in the 
literature would convey but little information to the layman. It 
may, therefore, be more useful to endeavour to throw some light 
-on the significance of »social hygiene» by a brief outline of some 
of its leading aims and fields. One of the aims of social hygiene 
is to investigate those causes of sickness which frequently have 
their origim in certain soetal phenomena — sueh as poverty, bad 
housing conditions, inadequate nutrition, work which, by reason 
of its special character, unduly long working hours, or bad divi- 
sion of time, 1s detrimental to the health, injurious habits and 
customs etec., to show their noxious effects on the health, and to 
vive advice and suggestions for their prevention. Another of its 
aims is to suggest measures for combating those diseases, or groups 
of diseases, which originate in prevailing social evils, notably 
tuberculosis, chronic joint affections, occupational diseases, alco- 
holism, ete. One of the most important fields of social hygiene is 
the so-called »preventive care»: maternity welfare, care of infants, 
small children and school children, housing, bathing, questions of 
dietary, ete. 

An investigation into questions of social hygiene in the Counties 
of Viasterbotten and Norrbotten was conducted with the support 
of the-Royal Medical Board from 1929 to the end of 1931. The 
results were controlled by subsequent examinations made in 1982. 
The main objective of the investigation was to try to ascertain the 
causal connection between the dietary deficiencies prevailing in 
those counties and certain morbid conditions, notably lowering of — 
certain functions of the stomach (achyha), catarrh of the large 
intestine (colitis) and anaemia, which appeared to be of more 
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frequent occurrence there than in the more southerly parts of 
the country. 

Certain evils which prevail particularly in the above-mentioned 
counties, notably flagrant disproportion in the composition of the 
dietary, defects in the preparation of food and excessive consump- 
tion of coffee, have long been engaging the attention of medical 
men, and have induced them to take measures for their prevention. 

When, in 1923, a special medical department was organized at 
the Umea hospital, its first superintendent medical officer, Dr 
MARTIN ODIN, took up the study of the causal connection between 
the inadequate and unvaried diet and the above-mentioned mor- 
bid conditions. This subject was subsequently dealt with in the 
annual reports of that hospital. | 

These preliminary studies indicated that there were good pro- 
speets of extending our knowledge of these important matters. 
In view of the comparatively small number of patients at the 
Umea hospital, however, there seemed to be little or no possibility 
of conducting the investigation on any wide scale, or carrying it 
out within a reasonable leneth of time. Such an investigation 
furthermore necessitated the examination of a number of appar- 
ently healthy subjects, pursuing their daily occupations. It was 
also considered highly desirable to organize an expert dental 
examination of hospitalized patients, in view of the leht that 
would thereby be thrown on certain aspects of dietary deficiency. 
But this involved cooperation between medical men in and outside 
the hospital, as well as between them and dentists, and no funds 
were available for the purpose. There were also other difficulties. 
The required cooperation could searecely be effected without the 
assistance of a central institution. In connection with an inspec- 
tion of the Umea hospital at the beginning of August 1928, this 
matter was taken up for consideration by the Royal Medical Board. 
The latter were then foreed to the conclusion that this hygienic 
problem was of the greatest importance, being of vital concern to 
a large section of the population of the extreme north, where the 
severe climate made life a perpetual struggle for bare existence. 

Shortly after this question had been taken up by the Medical 
Board, the attention of the general publie was directed to hygienic 
conditions in Norrland by a paper published by Dr E. PrErRmaAN,! 
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1 »Ett forslag till forbéttring av de hygienisk-dietiska forhallandena i 
Norrland>. 
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Stockholm, in »Socialmedicinsk Tidskrift>» (October 1928), con- 
taming suggestions for the improvement of the hygienic and 
dietary conditions in Norrland, and by another paper in the same 
journal (December 1928) by Professor G. G6OTHLIN,’ Upsala, on 
certain aspects of the vitamin C question in Norrland. Both these 
articles were extensively quoted in the press and attracted wide 
interest. They encouraged the Medical Board to continue their 
efforts to extend the scope of these researches. Professor GOTHLIN’s 
paper moreover exercised a direct influence upon the planning of 
the investigation. It was furthered also by scientifie contributions 
on the part of Dr Gobsta Westin, State Dental College, Stockholm. 

On the basis of the results obtained by Dr ODpIN as well as of 
observations submitted in the two above-mentioned papers, and in 
consultation with certain specialists, the Medical Board, in the 
autumn of 1928, drew up a plan for an investigation in the 
Counties of Norrbotten and Vasterbotten. This plan was followed 
im essentials (ef. Part I, Chapter IT). | 

In the course of this investigation some 17,400 persons were 
subjected to medical examination, and about 4,400 to dental 
examination. A considerable number of them underwent both 
examinations. 

The main aim of the Medical Board was to secure, by a well- 
organized scientific investigation, a substantial foundation for 
measures with a view to improvements in hygiene. Hence the pur- 
pose of the present work is not only to furnish a comprehensive 
report on the results of this investigation, drawing attention to 
any points which may be of interest to the medical profession, but 
also to give the non-medical reader a survey of the results obtained, 
as a basis for further practical work in the field of social hygiene. 
The report on these researches is accordingly followed by a see- 
tion containing suggestions for the adoption of certain hygienie 
measures which the investigation has shown to be urgent, or at 
any rate, desirable. 

It has naturally been very difficult to maintain uniformity in 
the arrangement and presentation of the various parts of this 
work. 

We are quite prepared for the objection that this report, in 
form and general structure, is addressed to the medical profession, 
and is not suited for readers without medical training. There is 





! »Norrlands vitaminfraga belyst rérande C-vitaminet.» 
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some justification for such criticism. But if this report had been 
presented in a popular form, it would. searcely have been possible 
for the several authors to give the bases of their results and con- 
clusions, which would have detracted considerably from the value 
of their contributions. For the convenience of the lay reader, 
however, a comprehensive general. survey * of the results of the 
investigation has been given in Part V. 


When the investigation now completed was being planned, no 
enterprise of a similar nature had apparently been carried out 
before, whence the Medical Board did not have the benefit of 
previous experience. Difficulties were thus encountered from the 
very outset. | ois. 

Though the Medical Board were accordingly fully prepared 
for eriticism, they felt justified in offering their assistance, nay 
morally compelled so to do. They could set to work, at any rate, 
in the assurance that these researches would be conducted by 
recognized authorities and good judges in their several fields. 

The Medical Board desire to acknowledge their great indebted- 
ness to the following gentlemen: Professor GustTar GOTHLIN, 
M.D., Upsala University, Dr Martin Opin, M. D., then Medical 
Superintendent of the Umea Hospital, now of the Boras hospital, 
and Dr Gosta Westin, State Dental College, who have con- 
ducted these researches in their several fields. The Medical 
Board highly appreciate, ‘and are most grateful for, the willine- 
ness with which these investigators have undertaken such arduous 
labours, in addition to their already heavy duties. The Board are 
further indebted to Dr JoHN Bytrner, Medical Counsellor and 
Principal, Royal Medical Board, and to Dr Gustar ANKARSWARD, 
Chief County Medical Officer, Lulea, for their contributions to 
the present work. They also desire to convey their thanks to Mr 
JosmEF Enavauu, Counsellor to the Royal Board of Education, 
Dr Haraup Ernpera, M. D., Medical Superintendent of the Sachs 
Children’s Hospital, Stockholm, Mr Nits Sonesson, Assistant 
Principal, Royal Board of Agriculture, Dr Ernst ABRAMSON, 
M.D., Dr Haraup Hourz and Dr Aron Linpstrom, Head Assi- 
stants, State Dental College, and Miss INcEBorG ScHacER, formerly 
Prineipal of the State Training College for Teachers of Cookery. 


1 Not included in the English edition. 
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The Medical Board desire to express their gratitude for the 
valuable advice and suggestions kindly offered by the late Mr 
Nits RinGsTRAND, Governor of the County of Vasterbotten, Mr 
Victor Exerrot, Director of the State Own Home Board, Mr 
Ernst Ho1ser, Principal, Central Office of Statistics, Dr 
Erik BJORNWALL, Chief County Medical Officer, Umea, and 
Dr Haraup Ramperc, Dentist, Member of the Council of the 
Medical Board, Stockholm. 

The Board furthermore wish to thank those medical officers and 
dentists who have so generously devoted their valuable time to the 
collection and elaboration of material for the investigation. Thanks 
are due also to those teachers, nurses and other persons who have 
assisted, in various ways, in the practical work connected with the 
investigation or in the scientific elaboration of results. Here the 
Board particularly have in mind the staff of nurses at the Umea 
hospital. 

The financial side of the investigation forms the subject of a 
separate chapter. Here, however, I desire to acknowledge the 
indebtedness, and express the most cordial thanks, of the Medical 
Board and myself, to all those who have financially supported 
this undertaking. 


An outline of the contents of the Swedish edition is given below. 
In the English edition detailed tables of contents precede each 
Part. As indicated by the appended notes, some changes have 
been made in the last-mentioned edition. But, as will be shown 
by a comparison between this outline and the various tables of 
contents, the arrangement in both editions is substantially the 
same. 


Part I. 
A brief description of the geographical and by N. Hellstrom, 
climatic conditions etc., in the Counties of Director General. 


Visterbotten and Norrbotten. 


Antecedents and planning of the investiga- » » 
tion. 





1 Omitted in the English edition. The total expenditure entailed by 
this investigation, inclusive of the publication of this work, amounts to 
somewhat more than 100,000 Swedish kronor (100 kronor — about £ 5). 
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Observations on the investigation material, 


etce by N. Hellstrom, 
Director General. 
Expenditure entailed by the investigation. 2 2 


General observations on the housing and 
mode of life of the rural population of ; 
Upper Norrland. by G. Ankarsward, 
Chief County Medical 
Officer, Lulea. 
Results of the medical examination of 
school children. by J. Byttner, 


Medical Counsellor. 
Part II. 


Diseases and morbidity in Upper Norrland, 
with special reference to the composition 


of the diet. : by Odin; (Mies 
Medical Superintendent, 
Introduction. Boras. 


Nutritional conditions of the population. 
Basal metabolism (B.M.) in relation to 
the composition of the diet. 

Oecurrence of gastric achylia, its charac- 
teristics and causes. 

Occurrence of peptic ulcer (gastric and 
duodenal). 

Occurrence of intestinal disorders and 
their characteristics. 

Occurrence of anaemia, its degree, nature, 
etiology, etc. 

Occurrence of minimal urinary haemor; 
rhage (haematuria minima). 

Occurrence of hypovitaminosis. 
Summary and clinical survey of the sym- 
ptoms produced by the unvaried milk- 
meal diet, as a nosographic unit. 
Conclusions. 


Part III. 
The teeth and their diseases in Upper Norr- | 
land. by G. Westin, 
Introduction. Director of the Dept. of 
_ Operative Dentistry, State 
Picture and frequency of caries; also the Dental College, Stockholm. 
erowth of the permanent teeth and their 
course of development. by #. Holtz, 
Head assistant to the 
above Dept. 


Not included in the English edition. 
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The common diseases of the mouth and 
their connection with the dietary forms 
and general health. by P. A. Lindstrém, 
Head assistant to the 
above Dept. 
The histopathology of the teeth, with 
special reference to hypovitaminotic 
changes. by G. Westin. 


Part IV. 
Investigations on the amount of antiscor- 
butic vitamin in Norrland berries and cer- 
tain preserves made from those berries.t by G. Géthlin, M.D.,. 
Professor, Upsala. 


Part V. 
Improvements in the public health service, 


with special reference to Upper Norrland by N. Hellstrom, 
Director General, 


Introduction. in collaboration with 


Survey of the results obtained in the other authors. 
investigations in Norrland.? 
Present-day measures with a view to 
improvements in housing, personal hy- 
giene,, etc. 
Advice and guidance on improvements 
in hygiene. 
Concluding observations. 
Annexe: The Norrland Housewife’s Guide.’ 


Stockholm, March 1934. 
Nils Hellstrom, M. D., 


Director General of the Roya! 
Medical Board. 





1 Replaced in the English edition by »Determination of the antiscor- 
butic potency of vegetable products, chiefly berries, grown in Norrland, 
etc.», Acta Medica Scandinavica, Supplement LIII, 1933. 

2 A popular account of the results obtained in that investigation. This 
chapter has not been considered essential for the English edition. 

3 A propaganda manual intended for the general public, dealing 
mainly with diet, but also with the care of children and sanitary condi- 
tions in the home. It has been distributed gratis in large editions, some 
50,000 copies having been disseminated among the population comprised 
in this investigation (about 400,000 inhabitants). 
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CHAPTER I. 


A brief description of the geographical and 
climatic conditions in the Counties of Vaster- 
botten and Norrbotten 


by 
NILS HELLSTROM. 


It will perhaps appear to be a work of supererogation to 
burden this book with a description of the geographical and 
‘climatic conditions, the population and their occupations in the 
area — the Counties of Vasterbotten and Norrbotten — where 
the investigation into social hygiene recorded in the following 
pages was carried out. But, as this investigation may be of 
interest also to a reading public beyond the borders of Sweden, 
it may nevertheless be desirable to give some succinct informa- 
tion on the subject. 

In Sweden, which extends from the 55th to the 69th parallel 
of north latitude, the population of the north have always been 
engaged in a hard struggle for existence. The three northernmost 
counties, Norrbotten, Vasterbotten and Jamtland, though not 
entirely comparable in this respect, have many features in 
common. This applies especially to Norbotten and Vasterbotten, 
which are often grouped together under the designation of 
»Upper Norrland». 

As will be shown by a glance at the accompanying map, No. 1, 
the southern boundary of Upper Norrland at its extremity reaches 
midway between the 63rd and 64th parallel of latitude, whilst its 
northern boundary coincides with the Swedish frontier, its extreme 
point touching the 69th parallel. 

In the direction from west to east the boundaries of this region 
extend from the 14th to the 24th meridian of east longitude. It 
has a total land area of 15,423,096 hectares.* 








1 1 hectare = 10,000 square metres. 
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Geographically, the Counties of Vasterbotten and Norrbotten 
are on the whole of uniform character. Adjoining the coast there 
is a fringe of country which emerged from the sea after the 









i Havsavlagringarnas region | 
H (The region of the marine sediments) 


= Mordn- och.myrmarkernas region 
(The region of the moraine-and boglands) 


Fjallregionen 
(The Alpine region) 
Nordgrans for kornodlingen 


ead ( The northern limit of the 
cultivation of barley) 
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Map: No.*1. 


glacial period, and is therefore largely covered with marine 
deposits, sand and clays. Its breadth averages about 50 kilometres 
and nowhere exceeds 120 kilometres. Its highest elevation above 
sea level is 260 metres. Beyond this zone there is an area of 
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wooded moraine country, about 175 kilometres in breadth, which 
in many places, especially in the basins, is of a marshy character. 
Finally, between the last-mentioned area and the Norwegian 
frontier, there is a mountainous region, where the loftiest peaks 
tower to a height of more than 2,100 metres. Its breadth ranges 
from 75 to 150 kilometres. Through deep-cut glens between the 
mountains, swiftly-flowing rivers, tumbling into cascades, rush, 
in a south-easterly direction, on their course towards the sea, 
here and there expanding into long narrow lakes. From the 
eoastal zone, where we find the major part of the arable and 
pasture land in Upper Norrland, but which is mostly wooded, 
eultivated tracts extend along the river valleys into the interior. 
The forests in the coastal zone and wooded area consist mainly 
of firs and pines. Adjoining the mountainous region there is a 
narrow belt covered with stunted knotty birches. The approximate 
boundaries of these three areas are shown on the map. 

The climate in this entire northerly region is severe. The 
winters are long and cold, the summers short, lasting only two 
to two and a half months. The nearer we approach to the sea, 
the milder is the climate; as we get further inland the winters 
become longer and colder. Owing to these differences in climate 
and the high elevation of the interior, there are marked dis- 
parities in the mean temperature even on the same latitude. The 
subjoined table will serve to give some idea of the temperature 
conditions at various latitudes and altitudes during the four 
seasons of the year. 


Mean temperatures for the years 1859—1925. 


Degrees Celsius 








Locality hee aan Whol 
eal. so date ce te minal i July | Oct. | me 

year 

Karesuando ...| 68°27’ | 333 m.| — 14.5} —4.5 | +12.5} +2.7 | —2.7 
GHUIVARE 60.50: 67° 8’ | 865 » | —12.9; —2.0]}+ 13.9} —15} —14 
Haparanda ...... 65-00! 9 »|—109} —16|]+151; +14] +06 
Stensele ......... | 65° 4’; 328 » | --121] —0.7 | +1399) +03 | —01 

| Umea ............] 68°50’ | 17 » | — 8.0} +0.2 | +150] +28 | +24 





According to Professor P. HeuusTrom, the »vegetation period» 
in northern Lapland may be estimated at 139 days, in southern 
Lapland 142, in the coastal zone of Norrbotten 148 and in that 
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of Vasterbotten 160, as compared with 230) days in Ostergotland 
and 256 in Skane (provinees in the southern part of Sweden). 

The brief duration of the summers is in some measure com- 
pensated by the length of the days and the abundance of sunshine. 
On.the 69th degree of latitude the sun remains above the horizon 
for no less than 53 days and nights. On the 66th degree the longest 
day is nearly 24 hours, and on the 64th nearly 21. By way of. 
comparison, it may be mentioned that the longest day in the 
southernmost part of Sweden, on about the 56th degree, is 17 */, 
hours. The number of sunshine hours in the coastal zones of both 
the above-mentioned counties is about 350 in the month of July, 
in southern and central Sweden 250 to 275. 


The population living in this vast territory amounted at the 
end of 1931 to only 407,096 persons. It is thus very thinly 
populated. The density of the population in the Counties of 
Norrbotten and Visterbotten is in fact only 2 and 3.7 per sq. km 
respectively. The distribution of the population in these counties 
is shown in map No. 2. 

The population inhabiting this area is eae of 
Swedish race. This is the case especially in Vasterbotten, where 
the two other races — the Finns and the Lapps — according to 
the census of 1920 were represented only by about 1,700 persons, 
that is, 0.9 per cent of. the entire population. In Norrbotten, on 
the other hand, especially in the southern mountainous region, 
the inhabitants are for the most part of Lappish origin, or of a 
mixed race of Lapps and Swedes. Towards the north the Finnish 
element becomes more marked. In the districts bordering on 
Finland there are many villages where the older inhabitants 
cannot speak, or even understand, Swedish. In the interior of 
Norrbotten it is only in the mining districts of Kiruna and 
Gellivare that the population is predominantly of Swedish race. 
In these districts it consists largely of workmen, shopkeepers, 
officials, ete., who have migrated from more southerly parts of 
Sweden. In the small communities which have been built up in 
the vicinity of railway stations a number of railway workers, 
as well as tradesmen who have followed in their wake from more 
southerly parts of the country, have settled. Whereas the 
population of Lappish and Finnish origin in Norrbotten amounted 
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at the end of 1920 to 18. per cent of the entire population, the 
corresponding figure for Vasterbotten, as above mentioned, was 
merely 0.9 per cent. , 

The population of the two counties, tabulated according to 
towns, urban communities, and rural districts, is shown below: 








County of | County of 

Vasterbotten| Norrbotten 
LONE GS ered ce ents Ge sce oe Vo des wale Se te ee 17,066 23,633 
Pras COMmMONHITIOS «26s \dcinkter ec cedh sours 12,498 20,965 
pepen PUTTY IS GTICUS, cece ia cu. ad's Ga ih coe Soo scala eae 175,890 157,044 
Total | 205,454 | 201,642 


Setting aside those who have emigrated or have moved to more 
southerly parts of Sweden, the inhabitants of this region have 
dwelt on and tilled the same land from generation to generation, 
taking up the work of their fathers as the latter ended their 
strenuous lives. There has, as above indicated, been some 
immigration from the south; but it has been confined mainly 
to the towns, the mining districts, the communities in the vicinity 
of stations and the industrial districts scattered along the coast. 
The attempts made by settlers from southerly parts of the country 
to establish themselves in Upper Norrland have, generally 
speaking, not been a success. These settlers have found it 
difficult to stand the severe climate and the isolation, and still 
more, perpaps, the unwonted hard work. 


The total area of the two counties, as above mentioned, is no 
less than 15,423,096 hectares. The areas of the different kinds 
of land, in hectares, are shown in the table below (the figures 
are for the year 1927) : — 


| 





























mn Th | 
es 
© g|Arable| Hay | Pasture} ,, Other: |; 
E ao| land | fields:| land Se ea note 
| Norrbotten...| 60 56,962} 156,086} 29,3854 |3,711,181/5,912,366/9,866,009 
Vasterbotten TD | FOO521) 85,202) 75,216 13,013 )/014)2,283'05515,55¢ 087 
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The chief occupations in the two counties are agriculture and 
forestry. Apart from the timber industries and mining, industrial 
activity in this part of Sweden is on quite a small scale. There 
are very large iron ore mines and deposits at Gellivare and 
Kiruna in Norrbotten, and at Boliden in Vasterbotten there is 
a gold mine, from which copper ore and large amounts of arsenic 
are also extracted. | 

Though the size of the County of Vasterbotten is not more 
than half that of Norrbotten, the area of arable land in the 
first-mentioned county, as will be seen from the above table, is 
nearly twice as large as that of Norrbotten. This is chiefly due 
to the climatic conditions. Whereas in the coastal zone of Vaster- 
botten 8 per cent of the total area is under cultivation, the 
corresponding figure for Norrbotten is only 4 per cent. In the 
interior of both counties cultivated land constitutes merely a 
fraction of the area, namely 0.4 and 0.2 per cent respectively. 

Agriculture in Upper Norrland is quite different in character 
.from that in central and southern Sweden. This is not because 
the soil is actually more barren: the principal reason is that the 
climate is much severer and the period of vegetation much 
shorter. The farmer in these regions is therefore obliged to 
select such species of cultivated plants as are distinguished by 
hardiness and early ripening. Otherwise, particularly in exposed 
localities, he runs the risk of having his crops ruined by the 
early frosts. In Upper Norrland the farmer has a very lmited 
time to till and prepare his soil befoére sowing in spring and 
after harvesting in the autumn. Henee the cultivation of cereals 
and other crops which require much tending has to be econsider- 
ably reduced. The soil is therefore cultivated chiefly with a 
view to the production of fodder plants, and agriculture is based 
almost entirely on the utilization of fodder by cattle-raising and 
dairying. 

In Vasterbotten only 19 per cent of the area of arable land, 
and in Norrbotten merely 15 per cent, is devoted to the cultiva- 
tion of cereals, as compared with an average of 43 per cent for 
the whole country. In Upper Norrland the area set apart for 
the cultivation of the principal bread cereals, wheat and rye, 
according to the agricultural census of 1927, totalled merely 469 
hectares (in Vasterbotten 301, in Norrbotten 168). The cereal 
most cultivated is the six-rowed barley, which ripens earlier than 
other cereals and is still used in Norrland for making bread. 
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In 1927 the area devoted to the cultivation of this species of 
barley was 12,074 hectares in Vasterbotten and 6,183 hectares 
in Norrbotten. In addition, oats are cultivated in places which 
are not much exposed to frost. Oats — often mixed with vetches 
or German sand-peas — are also grown on a considerable scale 
for harvesting unripe, in order, after drying, to be used as 
fodder. Potatoes, in normal years, ripen right up to the 68th 
degree of latitude. In 1927 the area devoted to the cultivation 
of that plant was 3,099 hectares in Vasterbotten and 2,303 
hectares in Norrbotten. The remainder of the arable land is used 
‘as grass land, which is sometimes left untilled for ten years or 
more before it 1s ploughed up. In 1927 grass land comprised 
over 70 per cent of the area of arable land, ‘as compared with 
40 per cent in central Sweden and merely 20 per cent in the 
flat country of the province of Skane. 

In the interior of Lapland, on the fringe of the cultivated 
zones, the area of arable land owned by individual farmers is 
often very small, being sometimes merely a little plot for potato- 
crowing. In these parts agriculture is based on the utilization 
of the yield of natural meadow, and is exclusively concentrated 
on ecattle-raising. Bread cereals and flour have to be procured 
from other parts. So far as agriculture can be said to exist at 
all in this region, it consists in the cultivation of potatoes and 
rotation grasses. The outcome of the farmer’s labours is entirely 
dependent on the kind of weather which prevails during the 
harvesting. Persistent rain, which impedes, or perhaps entirely 
prevents, the reaping of low-lying meadows, may mean that ruin 
is at the farmer’s door. For in this remote region, where the 
communications are so bad, it is difficult to procure such a 
bulky commodity as fodder from other parts. The further we 
vet from the mountainous region, the larger is the cultivation 
of cereals, first barley and further down oats. In these parts 
too a few frosty nights in August, or even towards the end of 
July, may blight the farmer’s hopes of a good crop of cereals 
or potatoes. The garnered crops are used for feeding cattle, 
whilst the bread cereals required have to be procured by purchase. 

As indicated above, the arable soil in Upper Norrland is by 
no means poor: in favoured spots, and if the summer has been 
warm, it may yield a very good harvest. But, owing to the 
severe climate, the yield per hectare — with the exception of 
potatoes —, on an average for a series of years, is considerably 
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lower than in the more southerly parts of the country. This is 
shown by the table below. 


Average yield of certain crops in kilogrammes per hectare during 
the last decade.' 


Sn 


County of County of | County of | Whole of 





Vasterbotten| Norrbotten Uppsala Sweden 

kg. kg. ke = ke. 
Autumn, TYC:.205.2..5 1,280 1,210 1,700 1,640 
APIO yh. chi55sehtos 1,290 1,510 1,910 1,760 
OAR can tascrtecune Le 1,350 ER 1,590 
POLAUOOR dekis. sees 13,500 14,980 © 10,930 ~ 11,400 


Meadow hay........: 2,270 2,800 - 3,090 3,920 


It will be seen from the above table that the figures for the 
yield per hectare in Vasterbotten and Norrbotten, with the 
. exception of potatoes, are considerably lower than those for the 
County of Upsala (in central Sweden), as well as below the 
average for the whole of Sweden. In Upper Norrland the yield 
of potatoes per hectare is larger than in any other part of the 
country. 

In 1930, when the harvest in Upper Norrland was fully 
medium, the yield of the principal crops in tons was as follows: 
autumn rye 700, barley 30,000, oats and mixed crops 14,000, 
potatoes 90,000, feeding root crops 16,000, hay from cultivated 
soul 300,000, and hay from natural meadow 200,000. 

In view of the great extent of the meadows and pastures 
compared with the area of arable land, Upper Norrland naturally 
affords considerable facilities for ecattle-raising. On the other 
hand, it should be observed that the cattle cannot be kept on 
the grazing-grounds for more than a short season of the year, 
and that the natural pastures are rather barren. For this 
reason cattle are bred mainly for dairying purposes and only 
in a minor degree for fattening. The 1927 figures for the live 
stock in Vasterbotten and Norrbotten were, respectively, 92,752 
and 65,283 head of cattle; 16,576 and 5,720 pigs; 54,660 and 
42.232 sheep and goats. Poultry-breeding, especially in Norr- 
botten, is on a very small scale. If the entire live stock is 
reckoned in units, 93 such units in Vasterbotten and 83 in 


1 The Swedish edition was published in 1934. 
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Norrbotten correspond to one hundred of the agricultural 
population. The corresponding figures for the County of Upsala 
are 169 and for the whole of Sweden 143 (in 1927). It should 
further be noted that the live stock in Upper Norrland in general 
give a Smaller yield than the stock in the flat country of central 
and southern Sweden. The annual production of milk per cow 
in Vasterbotten and Norrbotten was estimated in 1927 at about 
1,700 kg., as compared with an average of 2,200 ke. for the 
whole of Sweden and 2,500 ke. for the flat country of central 
Sweden. These figures indicate that the production of animal 
_foodstufs relatively to the size of the agricultural population is 
considerably smaller in Upper Norrland than in the southern 
and central parts of the country. 

Now that the settled population are no longer entitled to keep 
reindeer, reindeer-breeding is of minor importance in their 
economy. Reindeer flesh is consigned for sale in considerable 
quantities to the southern parts of Sweden, or exported. 

The yield of agriculture, generally speaking, goes to the main- 
tenance of the farmer’s own family. If there is any surplus, it 
is depreciated in value by the difficulty of marketing, owing to 
the great distances. But the chief reason why agricultural 
produce is marketed on such a small seale is that the agricultural 
holdings are, generally speaking, very small. This is strikingly 
shown by the following figures for the year 1927. Out of a 
total of 16,698 agricultural holdings in Norrbotten, 23.1 per cent 
had an area of arable land of not more than 1 hectare, 23.6 per 
cent 1—2 hectares, 34.3 per cent 2—95 hectares and 15.3 per cent 
dS—10 hectares. Only 3.7 per cent had an area of more than 10 
hectares. The corresponding figures for Vasterbotten were 13.1, 
19.9, 37.4, 24 and 5.6 per cent of a total of 23,755 holdings. It 
may be mentioned, by way of comparison, that the number of 
holdings with a tilled area of more than 10 hectares was 22.3 
per cent for the whole of Sweden. 

Agriculture as a source of livelihood is of chief. importance in 
the coastal zone of Upper Norrland. Its yield diminishes as we 
proceed northwards and further into the interior. The approxi- 
mate northern limit within which barley ripens in normal years 
is shown in map No. 1. 
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In Upper Norrland gardening plays quite an insignificant part 
in the national economy. This, of course, is largely due to the 
severe climate, but also to the lack of knowledge of gardening 
and of the uses of garden produce. It has in fact been shown 
that ordinary vegetables, such as carrots, cauliflower, turnips, 
cabbage, spinach and radishes, ripen without artificial aid in the 
Lapp district of Vasterbotten right up to the mountainous region, 
in the coastal zone and in the greater part of Norrbotten. 
Rhubarb grows almost anywhere, strawberries ripen in the Lapp 
district, except in very cold spots, and in the coastal zone of 
Vasterhotten apple-trees, apart from the choicest varieties, yield 
a good return. Apples have also been cultivated with success in 
the southern parts of the coastal zone of Norrbotten. The garden 
produce obtained in these northerly regions is quite equal in 
quahty to that grown in other parts of the country, and indeed 
is considered by impartial judges to be actually superior to it 
in taste. 





The most common fish are pike (Hsox lucius), perch (Perca 
fluviatilis), eelpout (Lota wulgaris), roach (Leuciscus rutilus), 
id (Leuciscus idus), gwyniad (Coregonus lavaretus), whitefish 
(Coregonus albula), grayling (Thymallus vulgaris), salmon 
(Salmo salar), salmon-trout (Salmo trutta) and char (Salmo 
alpinus). : : 

Sea-fishing is carried on along the coasts of the two counties 
on a considerable scale. The principal fish caught are Baltic 
herring (Clupea harengus), salmon, and gwyniad. 


The population of the mountainous region eke out their 
earnings by the shooting and hunting of game, such as ptarmigan, 
black ecoek and eapereailizie. In other parts of Upper Norr- 
land shooting and hunting are of minor importance as a source 
of livelihood. As game is usually regarded as a high-priced luxury, 
which should be reserved for sale, it is not a large item in the 
fare of the population. 
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On the basis of the above information and other known facts 
regarding the daily life of the population of Upper Norrland, 
the following account may be given of their diet : — 

Flour and meal, in the form of bread and porridge, are very 
large items in the daily fare. As these foodstuffs are not produced 
in sufficient quantities in the two counties, the requirements are 
covered to a considerable extent, especially in the interior, by 
purchase from other parts of the country. There is a large 
consumption of sifted rye meal and barley meal, in addition to 
wheaten flour. Potatoes are another large item in the fare. In 
‘the interior, where the potato plots are small and the families 
often large, it happens rather frequently that the supply of 
potatoes gives out in the winter, without being replaced by other 
vegetables. Among animal foodstuffs the largest item is milk. 
The butter produced on the farms is often sold and replaced 
in the farmer’s household by margarine. Apart from the coasta} 
zone of Vasterbotten, the replacement. of butter by margarine is 
usual among the non-agricultural population. On the coast and 
in the vicinity of the big lakes in the Lapp district, fish, fresh 
or salted, 1s much consumed: in the coastal areas the small Baltic 
herring, in the interior whitefish, char and salmon-trout. In 
other parts of Upper Norrland the fish diet consists of salt Baltic 
herring and such fish — mainly pike, char, perch, roach and 
whitefish — as are caught in the lakes or waterways in the 
vicinity. So far as the requirement of meat is not met by home 
production, it is covered by imported salt pork, which is a 
highly esteemed food in the interior. 


In addition to the large mines and iron ore deposits at Kiruna 
and Gellivare in Norrbotten and the Boliden gold and copper 
mine in Vasterbotten, the forests are the principal natural 
resources of the two counties. The largest owners of wooded 
land and forests are the State and the communes. In the latter 
part of the nieteenth century and about the beginning of the 
twentieth century, especially in Vasterbotten, large domains 
previously owned by farmers had passed into the hands of 
companies possessing comparatively large capital. The following 
figures, based on the 1928 assessment, indicate the value and 
area of wooded land and forests in the possession of the above- 
mentioned groups of owners: — 
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Ownership of forest property in Norrbotten and Vdsterbotten. 




















ia a Companies Farmers Total | 
communes | 
Value ink tr 6 mor 

27,539,400 | 938,851,500 |. 


Norrbotten ..... “ 54,250,200 | 12,061,900 





58,094,700 | 149,522,100 


Vasterbotten ...... 49,812,300 41,615,100 

AT e€a tm he ¢ tua res 
Norrootten: ....220¢. 23222,912 394,420 1,089,448 3,706,780 
Vasterbotten ...... 1,105,334 740,196 1, 169;891 3,011,421 





The economic importance of forestry in this part of the country 
is due to the fact that it not only provides work (in sawmills, 
pulp mills ete.).for persons not employed in agriculture, but is 
also an additional source of livelihood for the agricultural 
population. The transport of timber in the winter, timber- 
floating in the spring and summer, and the clearing of waste 
Jumber in the summer and autumn create a great demand for 
labour. But for these extra earnings the standard of life of the 
population would be very low indeed. 

This brief survey of the conditions in Upper Norrland may 
fitly be concluded by giving some figures showing (1) the supply 
of foodstuffs to this part of the country, and (2) the distribu- 
tion of the population according to occupational groups. These 
figures are summarized in the following tables I and Ll. 

The data in Table I are unfortunately not comprehensive. 
This is due to the fact that the available statistics did not 
include piece goods traffic by rail, nor transport by road, nor 
the transport by sea of goods not dutiable in the ports. Apart 
from a few classes of goods, such as certain kinds of vegetables, 
fruit and fish, the amount of goods transported in these ways 
is, however, quite insignificant. The table would, of course, have 
been of greater value if comparative figures had been given for 
other parts of the country. This, however, would have involved 
a very elaborate investigation. 

Despite these deficiencies, the table gives a fairly good idea 
of the extent to which Upper Norrland, broadly speaking, is 
dependent on the supply of foodstuffs from outside. It shows 
that the total net »import»' of foodstuffs into Upper Norrland 


1 The term »import» here refers mainly to the procuring of supplies 
from other parts of Sweden. 
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in 1929 amounted to more than 102,000 tons, besides nearly 6,400 
head of live stock. These »imports» represent on an average 
about 260 kg. per head of the population. No less than 67 per 
cent consists of cereals and products thereof; 17 per cent sugar, 
eroceries, etc.; 7 per cent dairy produce; 3 per cent fish; and 
the remaining 6 per cent other foodstuffs. The »export»’ of 
foodstuffs from Upper Norrland amounts barely to 8,700 tons. 

Berries from the forests are one of the principal »exports». The 
~ amount of berries and other fruit »exported» by rail is larger 
than that »imported» in the same manner. 

Table II bears out the observations made above regarding the 
importance of agriculture for the population of Upper Norrland. 
It will be seen that about 59 per cent of the population of 
Vasterbotten and 48 per cent of that of Norrbotten are engaged 
in agriculture with associated callings (forestry), and 8.6 and 13.6 
per cent respectively in mining and timber industries. No less than 
67.2 per cent of the population of Vasterbotten and 61.3 per cent 
of that of Norrbotten are engaged in these three groups of 
occupations. 





Life in these northernmost counties is affected not only by the 
severe climate and the scanty yield of the soil, but also by the 
isolation. In the interior the people live in diminutive villages, 
often consisting of merely a few farms and isolated homesteads. 
The population have settled chiefly in the river valleys, along 
the shores of lakes and on hill slopes, which were considered to 
afford protection against frost. During the last thirty years or 
so railway construction, new roads in the interior, regular motor 
bus services, new telephone lines and broadcasting have, indeed, 
greatly coutributed to dispelling the intense isolation. But the 
low economic standard of the population in general prevents 
them from making full use of facilities for communication, so 
that their habits of hfe change but slowly. It will be seen from 
the following chapters that this stagnation is due also to other 
factors. 





1 The term »export» here is inclusive of consignments to other parts 
of Sweden. 
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It might have been desirable to supplement this review of the 
conditions in Upper Norrland by detailed figures of mortality. 
It would in fact be of the greatest interest to ascertain whether 
the mortality in Norrbotten and Vasterbotten is in excess of that 
of other counties. But, owing to the way in which the Swedish 
mortality statistics are compiled, it would not have been possible 
without much labour to give data showing the mortality at 
different ages and the causes of death. I must therefore confine 
myself to the summary data contained in the following: table. 


Average number of deaths in various parts of the country in 1926—1930. 











De 2 -t lies 
pubes Dovaleseeeaae | Deaths from 
Areas ee er teeae tuberculosis, 
ion ; 
1996-1930|) 1926—1930.%.| 2" 50). Vigan 
Absolute] Percen- |Absolute| Percen- | 
figures tage figures tage | 
City of Stockholm....c.. .:. 470,184] 5,491 11.68 swekotm ve] amonst| 401 | ato | tHe | oa 749 1:59 
Cities of Gothenburg and 
IVER aes een eeisne es B0a.c00 3,602 10. 18 469 1.33 
Counties of Stockholm and 
Sdédermaniand. ......... 2: 453,985 5,g00 PET: 494 1.09 
Counties of Ostergétland 
and GOtland. isck.ct.sns. 367,051 4,568 12.45 361 ().98 
Counties of Jénképing and 
SEE Cy ae BR as pn _ £62,017 D160"! 12AT 521 1.13 
Counties of Kronoberg 
and Kristianstad......... 402 820 5,050 12.54 451 1.12 
Counties of Blekinge and 
Malméhus, except city 
OF Magnes eee a. D00;,040 6,373 11.90 D78 1.08 
Counties of Halland and 
Goteborg & Bohus, ex- 
cept city of Gothenburg 363,027 4,317 11.89 471 1.30 
Counties of Alysborg and 
RAPA OP Os «cs sadanse cntene 056,022 4,200 1, “LAG d87 1.05 
Counties of “Varmland and 
(eebre liadt canst eae 491,348 6,050 12.31 607 1.24 
Counties of Upsala and 
Wistmanland . 2.5 .ocks cn. 302,666 Ooo 12.34 345 1.14 
Counties of Kopparberg 
and Givleébor? c.ch....- boL,Os2 6,299 11.86 766 1.44 
Counties of Vdasternorr- 
land and Jimtland...... 411,458 Dye cl 1257 710 1.73 
Counties of Viasterbotten 
and: Norrbottem, ..:.::... 395,078 Ae 12.08 909 2.30 











Whole of Sweden | 6,097,026 | 73,632 | 12.08 | 8,018 | 132 | 
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This table shows (1) the number of deaths absolutely and 
relatively and (2) the number of deaths from tuberculosis of the 
lungs, in the same way. The figures are averages for the years 
1926—1930. The areas given in the table have been selected so 
as to correspond as far as possible with the two northernmost 
counties in regard to the approximate size of the population. 

It will be seen from the table that, during this five-year period, 
_ the average number of deaths in Vasterbotten and Norrbotten is 
proportionately lower than in no less than 7 of the 14 areas 
included in the table. Thus the population of Upper Norrland 
‘are by no means in a bad position in this respect. In short, the 
peculiar and trying conditions in which a large part of the 
population of this region live are not reflected in the wholesale 
figures of the table. 

One of the objects of this report is to draw attention to defects 
in hygienic conditions. As similar investigations have not been 
made in other parts of Sweden, it would be rash to conclude that 
the defects observed in Upper Norrland are specially charac- 
teristic of that region. Defects due to the climate are obviously 
peculiar to that part of the country. Other evils, such as the 
excessive consumption of coffee, the abuse of tobacco, insanitary 
conditions in the homes, defects in personal hygiene, and bad 
cooking are unfortunately by no means unknown in other parts 
of Sweden. | 

It may therefore be advisable to warn the reader against 
concluding that the population of Upper Norrland are, in general, 
on a lower intellectual plane than that of the rest of the country, 
and that their sense of responsibility towards the rising generation 
is less developed than elsewhere. 

In the nature of things, a section of the population which has 
long lived in a state of isolation, and to a large extent is still 
doing so, is very liable to become narrow-minded and one-sided. 
It is also easy to understand that, in default of a variety of 
impressions and new impulses, the people in the north are apt 
to eling to habits and customs which might seem indicative of 
backwardness and indifference. 

It should also be borne in mind that a severe struggle for life, 
an existence which often verges on sheer distress, compels the 
head of the family and the housewife to strain every nerve and 
devote their whole attention to the earning of a seanty live- 
lihood. In such circumstances it is only human that weariness 
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and discouragement should tend to deaden interest in anything 
that is not absolutely necessary to maintain existence, and that 
people often fail to see that it would be possible by quite simple 
expedients to improve hygienic conditions and the health of the 
family, and thus also the happiness and comfort of the home. 


CHAPTER II. 


Antecedents and planning of the Investigation 
by 


NILS HELLSTROM. 


Antecedents of the investigation. 


The peculiar conditions in which the population of Upper 
Norrland live have naturally attracted the attention of medical 
men practising there. The annual reports submitted by district 
medical officers concur in their complaints of unsatisfactory 
hygienic conditions and of noxious habits and customs. The 
principal complaints relate to shortcomings in the following 
respects: (1) imsanitary dwellings, or bad use and maintenance 
of dwellings, (2) defects in the care of infants, (3) the unvaried 
diet, and (4) excessive consumption of coffee and abuse of nico- 
tine in the form of »snuff-chewing». True that the conditions 
in these respects have improved considerably in the course of the 
last twenty or thirty years. There are nevertheless large areas 
in which the hygienic conditions leave much to be desired. The 
most marked consequences of the defective conditions there, as 
observed by the medical officers, are high infant mortality, high 
incidence of tuberculosis, frequent occurrence of digestive distur- 
bances, anaemia, and numerous cases of dental caries. 

In 1900 Professor Rosperr TiaerstEepT published the results of 
an investigation conducted by him, together with Dr Nis Ene- 
LUND, on the diet of forest labourers in the north-western part 
of Angermanland.t Dr A. D. Hasster, County Medical Officer, 
subsequently dealt with the same subject in a lecture. This 
question has also been repeatedly brought up before the Riksdag. 

The medical men practising in this part of Sweden have been 


1 Tigerstedt, R. Hygiea, p. 121. — Angermanland is a province im- 
mediately south of Vasterbotten. 
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limited to the resources of the general ‘practitioner. For this 
reason, as well as owing to lack of time, they have not had suffi- 
cient opportunity for scientific studies of the above-mentioned 
disturbances in the health of the population, their incidence, and 
their causes. Nevertheless these officers, in connection with their 
medical duties, have done very valuable work also in’ the field " 
general hygiene. 


The establishment of a special medical department at the 
hospital at Umea — the residence of the Goyernor of Vaster- 
botten — provided facilities for a more thorough scientific study 
of the above indicated conditions, which soon attracted the atten- 
tion and interest of the superintendent medical officer, Dr 
Martin Opin. In view of the numerous cases of achylia, ulcer 
of the stomach or duodenum, colitis, anaemia and haematuria 
which he had encountered among the population of Norrland, 
he set to work, almost immediately after he had taken up his post 
‘Gin 1924), to carry on investigations with intent to ascertain the 
nature, the causes and the incidence of these diseases. The results 
were summarized in the annual reports of the Umea hospital 
to the Medical Board, from which the following extracts may be 
quoted : — 


In the 1925 report it is stated: »In regard to the incidence of diseases 
of the digestive organs, attention should be drawn to the astounding 
frequency of achylia gastrica, which in these parts is commonly known 
as »the Viasterbotten sickness». Achylia is often combined with gastric 
ulcer, which is a peculiar phenomenon requiring special investigation.» 

»Gastric ulcer is very frequent and shows distinct roentgenological 
changes in 75 per cent of the cases, which is likewise highly remarkable.» 

The 1926 report contains the following passage in regard to disease 
statistics: »The most prominent of all the diseases in these parts is 
anaemia. Cases of this disease are extremely frequent, and many of them 
are of a secondary type. It has in fact been very difficult to classify 
the various cases. It often assumes very severe forms». »Even in the - 
worst cases the prognosis has been good. Two factors which have un- 
doubtedly played an important part in causing these anaemias are firstly 
the unvaried diet (which deserves a special study), and secondly the 
darkness during the long winter. The therapy has consisted in supple- 
menting the diet with plenty of fruit, syrup and vegetables, in ultra- 
violet-ray treatment, as well as in the administration of arsenic and, if 
necessary, iron. In many cases the results have been excellent: seemingly 
hopeless cases have recovered within a few weeks.» 

»Typical pernicious anaemia, on the other hand, seems to be of 
relatively rare occurrence. In no cases where the diagnosis indicated 
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this disease, was the occurrence of tape-worm (Bothriocephalus latus) 
revealed. And yet that worm is comparatively often found among 
hospital patients in Norrland.» 

The 1927 report contains the following statements: »In the annual 
report for last year I made some comparisons between hospital patients 
in the north and in the south of Sweden, especially in regard to 
internal diseases.» 

»As regards gastro-intestinal diseases, I have previously drawn atten- 
tion to the incidence of achylia gastrica (being cases showing the absence 
of free hydrochloric acid and with a total acidity below 20). Cases 
where the gastric juice actually shows an alkaline reaction to litmus 
are not infrequent.» 

»Cases of chronic colitis have been very frequent among hospital 
patients.» 

»The cause of the great frequency of gastro-intestinal diseases is 
apparently, in the vast majority of cases, the very monotonous diet. 
Most of the patients come from the agricultural population, whose chief 
food consists of unfermented hard bread, butter, gruel and barley-meal 
porridge, the small Baltic herring, and potatoes, The excessive consump- 
tion of coffee and, among the men, snuff-chewing seem to be contri- 
butory factors of considerable importance. It is noteworthy that many 
of the patients with alkaline gastric juice are snuff-chewers.» 

»The incidence of anaemia has been very marked this year also.» 


These annual reports from Umea hospital had attracted great 
attention among medical men, and had aroused interest in matters 
relating to the nutrition of the people of Upper Norrland. This 
interest was further promoted by a treatise by Dr G. BoHMANSSON, 


(then in charge of the surgical department of Umea hospital),t — 


containing observations on the simultaneous occurrence of achylia 
and gastric ulcer. 

In 1928 Dr Ernar PerMan (Lecturer to »Karolinska Institu- 
tet»), drew further attention to these dietary deficiencies in a 
paper in »Social Medicinsk Tidskrift».? 


He stated that »in the north of Sweden diseases of the stomach and 
intestines are much more frequent than in other parts of this country. 
There is no doubt that this is due to the very bad nutritional conditions 
in large areas of Norrland, characterized by an unsuitable and unvaried 
diet, a shortage of suitable fooodstuffs, and the abuse of coffee and 
tobacco.» »But, before taking vigorous measures to suppress these dis- 
eases», Dr PrerMAN continues, »it will first be necessary to investigate 
them more closely, to determine their incidence, and to endeavour to 


1 Studien tiber die chirurgische Behandlung von Gastroduodenalge- 
schwiiren etc.» Acta chirurgica scandinavica. Vol. LX, Suppl. VII. 

> »Ett forslag till forbattring av de hygieniska-dietiska forhdllandena 
i Norrland.» Social Medicinsk Tidskrift, 1928, p. 180. 
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ascertain the abuses to which they are due.» PrRMAN also draws atten- 
tion to the bad teeth of the people in these parts, the frequency of 
anaemia and the high incidence of tuberculosis. He attributes these 
diseases to the gastro-intestinal disturbances caused by the unvaried 
diet, the vitamin deficiency, and »the immense consumption of coffee», 
which he regards as one of the most serious abuses. PreRMAN concludes 
his paper with an outline of an extensive plan for improvements in these 
respects. This matter will be reverted to in a following chapter. 


PERMAN’S paper was summarized in the daily press and 
attracted great attention. It led to a number of interviews, for 
example, with Dr Joun Byrrner, then the chief County Medical 
Officer in Norrbotten and Vasterbotten, and- Dr G. WEsTIN, 
Lecturer to »Karolinska Institutet». The latter, who, together 
with Dr Opin, at Umea, had previously studied the effects of diet 
on the teeth, especially with reference to the. deficiency of. the 
C vitamin, stated that there were strong reasons for presuming 
that »in large sections of the population of Norrland, precisely 
owing to the diet conditions, there exists a latent form of scurvy, 
the first symptoms of which manifest themselves in the teeth». 
He considered, therefore, that a thorough investigation should 
be made with a view to ascertaining whether these suspicions were 
well founded. | 

In the autumn of 1929 a valuable contribution to the discussion 
of this question was made in a paper by Professor GustTar 
GOTHLIN of Upsala,’ on the subject of the vitamin question in 
Norrland. 


» 


He considered that the scientific basis of the above statement made 
by Dr Westin deserved further investigation. He maintained that, in 
view of the diet, a shortage of C vitamin was more liable to occur in 
Norrland than in the more southerly parts of the country. 

After pointing out that morbid changes in the dental pulp and socket 
were the earliest characteristic symptoms of scurvy in man, Professor 
GOTHLIN observed that »two important questions, namely regarding 
(1) a possible deficiency of C vitamin in the diet and (2) the exact 
nature of the wide-spread decay of the teeth among young. people in 
Upper Norrland, might most readily be solved by a statistical — and 
also roentgenological — investigation, organized by a State authority, 
of the nature of the gums, the socket and the teeth in a suitably selected 
section of the population of Upper Norrland». This paper also contained 
a survey of the principal foods containing © vitamin in Norrland, and 
their value as vitamin supplies. He stressed the necessity of a thorough 


1 Norrlands vitaminfraga, belyst rérande C-vitaminet. Social Medi- 
cinsk Tidskrift, 1928, p. 224. 
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investigation into the C vitamin content of whortleberries and bilberries. 
He also recommended further studies of the C vitamin content of cloud- 
berries, currants and gooseberries, as well as of preparations thereof. 


The questions thus raised, though of the greatest importance 
from the point of view of health and nutrition and of consider- 
able scientific interest, could obviously not be studied on any 
large scale without reinforcing the medical staff at Umea. Such 
an investigation also involved observations among the population, 
particularly the children, in their homes and in pursuit of their 
daily occupations. 

In these circumstances I considered it my duty to offer my 
services in arranging for an increase of the medical staff at Umea 
hospital and in organizing cooperation between the staff of that 
hospital and outside doctors and dentists, with a view to a more 
thorough elucidation of the questions at issue. 


Planning of the investigation. 


As a basis for the planning of the forthcoming investigation, 
Dr Martin Opin had drawn up a special report on certain 
diseases observed in Umea hospital, from which we extract the 
following : — | 

Certain groups of diseases and symptoms, notably gastro- 
intestinal disorders, anaemia, and haematuria, as well as com- 

binations of these morbid conditions, are very frequent in Vaster- 

-botten. For example, among the medical patients examined for 
these symptoms at Umea hospital (inclusive of out-patients), 
they were observed in more than 500 cases a year. This figure 
does not include cases in which these disorders were sequelae to 
other diseases, such as tuberculosis, arthritis, ete. Though the 
figure is, of course, not a real index of the frequency of these 
symptoms, it plainly indicates that they are extremely common. 
In fact, the frequency of these diseases is bound to make a very 
strange impression on any medical officer who had previously 
practised in the south of Sweden. 

The chief diseases of the digestive organs are cases of gastritis 
with achylia, often combined with gastric ulcers and colitis. 

The blood changes consist of anaemia, which is often very 
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pronounced. The primary and secondary ‘types are about equally 
frequent. 

Haematuria is usually moderate, there being from 2 to 10 red 
cells in the field under the microscope, with no other symptoms 
of nephritis. 

In order to investigate ae clinical features of the various 
eroups of diseases and to be able to form an opinion as to their 
frequency and inter-dependence, their incidence in different 
groups of occupations and ages as well as at different seasons of 
the year, their relation to the diet, and the results of the treat- 
ment, the following procedure was adopted. All the in-patients, 
as well as some of the out-patients, who were not suffering at 
the same time from some other disease which might be presumed 
to be a contributory factor in the development of these morbid 
conditions were registered on cards.1 In addition, certain other 
examinations were made, so far ‘as circumstances permitted, 
especially in regard to the blood and the gastric juice. Some of 
them are mentioned below. 


Besides the blood examinations recorded on the cards, tests were 
made in a certain number of cases of anaemia in order to ascertain 
the coagulation time, the clot retractility, the clot resistance, and the 
coagulation valency with a view to the determination of the tendency 
towards thrombosis and hemorrhage. 

Cases of anaemia are often characterized by the absence of the re- 
generative forms of the blood cells. They are, in short, of the »aplastie» 
type. This lack of regenerative power in the blood cells in anaemia is 
indicated by the fact that the disease is wery frequent and very pro- 
nounced in pregnancy, when the entire system and thus also the blood- 
forming organs are more severely taxed. The high incidence of anaemia 
in children points in the same direction. 

The symptoms in the gastro-intestinal tract were observed not only 
by the tests recorded on the card with a view to ascertaining the char- 
acter of the achylia (Kwald’s test-breakfast), but also by fractional gastric 
analysis, gastric analysis after histamin injections, and test-meals with 
coffeine and alcohol. Tests were also made for the pepsin content in 
the gastric juice, so far as was desirable with a view to prognosis. 
Cytological and bacteriological examination of the centrifuged remnants 
of test-meals was also considered desirable, in view of the light it might 
throw on the nature and extent of the morbid processs in the stomach. 
Special importance was attached to such examination when conducted 
parallel with roentgenography and pathological microscopical examina- 
tion of resection and autopsy material from stomachs. On X-ray exami- 
nation achylia often shows indications of serious inflammatory changes. 
A large number of such examinations were made. 





1 See annexes on p. 38—41. 
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We thus come to the question of the connection between ulcer and 
gastritis. The usual combination between achylia and ulcer has already 
been pointed out. It seems to have attracted particular attention among 
the general public, which is presumably to be attributed to Dr Goésta 
Bohmansson’s above-mentioned interesting dissertation on the subject. 

Colitis as a rule is of the type characterized by constipation alter- 
nating with diarrhoea. It often assumes a very severe character, being 
phlegmonous and ulcerative. Microscopical examination of the stools 
was made regularly after or without special test-meals. It did not, how- 
ever, yield results of much value. 

The occurrence of intestinal worms was carefully studied at Umea 
hospital. The stools were regularly examined for ovules of worms. These 
examinations led to the conclusion that the occurrence of worms was 
‘not apparently a contributory factor in the development of gastro- 
intestinal disturbances or anaemia. 


In regard to haematuria little remains to be added to the 
observations made above. 

In our examinations special attention was given to the state 
of the teeth. The number of whole, decayed and missing teeth, 
as well as the general character of the set of teeth, were recorded 
on the cards. In some cases the teeth were X-rayed in order to 
ascertain the occurrence of denticles as indicative of previous or 
existing latent scurvy. 7 

In the case of all the in-patients, and also some of the out- 
patients, notes on the patient’s usual diet were made on the 
cards. For the sake of convenience, the various types of diet were 
designated by letters and figures. Thus the principal diet of the 
agricultural population, especially in the coastal zone, which con- 
sists solely of meal and milk dishes, Baltic herring, potatoes, butter 
and bread, was designated by the letter Z. The diet of the forest 
labourers, which is composed mainly of pork, meat, rolls baked 
on charcoal, bread soaked in blood, and ordinary bread, was denoted 
by the letter S. There is no special designation for mixed diet 
on these cards. The degree of monotony of the diet was indicated 
by the Roman figures I—III, its content of © vitamin (especially 
the C vitamin in syrup, fruit and vegetables) by the letters 
a, b and e. In connection with the diet the daily consumption 
of coffee, the use of tobacco and snuff-chewimg were noted on 
the cards. 

Even a superficial examination of the cards indicated that we 
must be prepared for surprises in regard to the relation between 


1 Bohmansson, Gosta, Acta chirurgica scandinavica. Vol. LX, Suppl. VII. 
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the above-mentioned symptoms of disease and the composition of 
the diet. | | 


The main lines of the proposed investigation were discussed 
by a number of medical experts at a conference. convened by me 
in November 1928. 

The members of this conference were agreed that the question 
of diet should form the basis and objective of the investigation. 
The first step to be taken was to obtain a better survey and a 
more accurate knowledge of the diet in the areas under investi- 
gation. The next stage would be, in the light of the knowledge 
thus acquired, to examine closely the incidence and nature of 
the diseases and morbid conditions which were apparently more. 
frequent in Upper Norrland than in the southerly parts. of 
Sweden, namely achylia, colitis, anaemia and haematuria. In the 
opinion of the members, the continuation and extension of the 
investigation then proceeding at Umea would greatly conduce to 
the solution of these problems. It was, therefore, considered that 
the projected enquiries could be based in essentials on the paper 
by Dr Opin, and the latter was invited to submit a plan for 
continued investigation in conformity therewith. A question 
which had been brought up in regard to district and school in- 
vestigations as well as the examination of patients at the military 
hospital of Boden was deferred for further consideration. 

At this conference it was also pointed dut that there was reason 
to suspect a connection between dietary deficiencies and the bad 
state of the teeth of the people in these parts, a serious matter 
which had. been engaging the attention of medical officers for 
years. Owing to our lack of knowledge of the causes of dental 
caries and the confusion of that condition with other diseases of 
the teeth, many theories had been advanced in explanation of 
their great frequency. When the important part played by 
vitamins in the metabolism had become known, vitamin deficiency 
had also been suggested as a cause of dental caries. Attention 
was drawn to the view expressed by Dr Gdsta WeEstTIN that 
there was strong reason to suspect the existence of a latent form 
of scurvy, the first svmptoms of which manifested themselves 
in the teeth. In the opinion of some members of the conference, 
there was much to be said for the view propounded by Dr WESTIN 
that the cause of this morbid condition was a diet deficient in 
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C vitamin. It was pointed out that greater attention should be 
paid to the state of the gums, the socket and the pulp, and that 
roentgenographic studies should be made with a view to as- 
certaining the occurrence of atrophy of the alveolar process or 
of denticles in the pulp. In that case, it was thought; the in- 
vestigation might yield valuable scientific results. It was accord- 
ingly agreed that the investigation should comprise scientific 
examinations of the state of the teeth. 

As vitamin deficiency has been suggested as a cause of certain 
dental disorders, and as the numberous cases of anaemia and 
haematuria without demonstrable lesion of the kidneys might be 
supposed to be due to the same cause, it was considered very 
desirable to investigate the occurrence of the C vitamin in forest 
berries and garden produce cultivated, or cultivable, in Upper 
Norrland. 

In conformity with the above views and suggestions, the plan 
of the investigation was drawn up on the following main lines: 

I. Investigation of the occurrence of achylia, colitis, anaemia 
and haematuria of the above-mentioned types, particularly with 
reference to their possible connection with the diet. 

II. Examination of the teeth with a view to ascertaining the 
incidence of dental caries and the occurrence of such changes of 
the teeth and oral cavity as might be considered to be symptoms 
of scurvy, and thus due to a deficiency of C vitamin. 

— TIt. Investigation into the occurrence of C vitamin in forest 
berries and cultivable garden produce within the area under 
investigation. 


I. The first part of this investigation was thus a continuation 
and extension of the investigations already proceeding at Umed 
hospital. That hospital became the centre of the medical 
examinations in Norrland in their entirety, and its then medical 
superintendent, Dr Martin Opin, was placed in charge of them. 
As Dr Opry had previously made the necessary preparations, no 
difficulties were encountered in drawing up detailed plans for 
the hospital examinations. 

On the other hand, some doubt arose as to whether the hospital 
examinations should be carried on at other hospitals within the 
area in question. A strong argument in favour of such an arrange- 
ment was that the investigation could thus be: extended to Norr- 
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botten. The only hospital available there was the military hospital 
at Boden, which is also at the service of the civilian population 
and has a medical department. After further consideration, an 
enquiry was addressed to the medical staff of that hospital as 
to whether they willing to cooperate in our investigation, and 
a reply was received in the affirmative. : 

As it was suspected that the high incidence of tuberculosis in 
the two countries might be connected with the diet deficiencies, 
Dr OpIN was invited to discuss with the medical superintendent 
of Hallnas Sanatorium the possibility of elucidating this question 
by the examination of sanatorium patients. Some tentative in- 
vestigations of this nature, which do not seem to have yielded 
much result, were abandoned on the transfer of the medical 
superintendent to another sanatorium. 

In accordance with the main lines thus drawn up, which were 

eventually followed in essentials, except in regard to the hospital 
at Boden, the following detailed plan was laid down for this 
part of the investigation : 
' A. Examination of in-patients and out-patients. The investi- 
gation was (1) to amplify the enquiry into the various types of 
diet and elucidate their bearing on the development of the above- 
mentioned morbid conditions, to investigate other factors which 
might be found to play a part in the development of functional 
gastric disorders as well as colitis, anaemia and haematuria, and 
(2) to throw further heht on the incidence of those morbid 
conditions. i 

On the above basis Dr M. Optn drew up a detailed plan for 
the investigation at Umea hospital (See Part IL). Owing to certain 
circumstances, the staff of the medical department at the military 
hospital at Boden were not able to cooperate for any length of 
time. They examined, however, 133 patients in connection with 
our investigation. 

B. School and. district examinations. Considerable difficulties 
were entailed by the organization of medical examinations out- 
side hospitals, which were considered desirable for the following 
reasons. The hospital material might be presumed to be rather 
one-sided. It would therefore be very useful to supplement it 
by the examination of persons living at home and pursuing their 
daily occupations. Additional material was considered to be 
particularly necessary in the ease of children of school age, in 
view of the frequency of anaemia and digestive disturbances as 
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well as the abuse of coffee even at that age. A further, very 
important, reason was the desirability of examining the teeth of 
school children (see below). 

Another question was whether such examinations should be con- 
fined to the problems on which the hospital examinations were 
intended to throw heht, or whether they should be given a wider 
scope. 

After mature consideration, it was decided that the investiga- 
tion should comprise district examinations of adults and school 
children. It was further resolved that these examinations should 
also include certain questions other than those of diet and the 
morbid changes suspected to be due to diet deficiency, and should 
be planned with the aim of ascertaining, as far as possible, the 
conditions in various districts within the area under investigation. 
For financial reasons, however, their scope had to be greatly limi- 
ted, and they could not be expected to be anything more than 
»sample tests» on a rather modest seale. It was considered, 
however, that they would serve to elucidate the problems at issue 
better than the examination of an equivalent number of persons 
in a single district. 

It was decided that the district investigations should be placed 
under the charge of the local county medical officers. This 
arrangement involved the drawback that it was not possible to 
ensure uniformity in the observations, a matter which caused 
trouble, for example, n regard to the haemoglobin determinations. 
On the other hand, it had the distinct advantage that these medi- 
cal officers possessed the confidence of the people and were well 
acquainted with their habits and customs. 

Most of these examinations were made in the late winter of 
1929. This season was selected firstly because the effects of the 
severe climate and the darkness would then still be makine them- 
selves felt, and secondly because the lengthening days would 
enable the examinations to be performed without the use of 
artificial ight. In a considerable number of places dental exa- 
minations were made concurrently with the other medical exa- 
minations. 

As will be seen from the forms appended at the end of this 
chapter (Annexes 2 and 3), these district examinations were 
not confined to the problems on which the main investigation 
was intended to throw light. Sericus complaints had been made 
about housing conditions, not. only in regard to the structure of 
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the houses and the maintenance of the dwellings, but also with 
respect to the utilization of the available accommodation. Another 
reason for the extension of the scope of the investigation was that 
it was desirable to ascertain what demonstrable morbid changes 
might serve to explain cases of anaemia, disturbances of the 
gastric secretion, or colitis. ; | 

As is shown by the appended forms (Annexe 4), the medical 
examinations in schools likewise involved some attention to 
housing conditions. The query paper, which was drawn up in 
consultation with experienced school doctors, also included ques- 
tions which might serve to throw light on the child’s general 
state of health. On the part of the form to be filled in by the 
doctor notes were made regarding demonstrable diseases or 
defects. 

In view of the interest which the question of latent scurvy 
has attracted, exception may be taken to the arrangement in 
accordance with which it has been left to the doctor’s discretion 
to perform the so-called capillary hemorrhage test (Hess’s test), 
or not. One of the reasons was that this test, which had previously 
been tried for several months at Umea, was not considered to be 
of decisive importance in determining the existence of scurvy. 
There was in fact a considerable divergence of opinion as to the 
value of this test. Continued observations at Umea hospital did 
not give any occasion for changing the arrangement made in 
this regard. 

It may perhaps be regarded as an omission that the incidence 
of tuberculosis was not thoroughly studied in connection with the 
district examinations. The chief reason was that such a study would 
have considerably extended the scope of district examinations, which 
were subsidiary to the main investigation. In any case, the funds 
available for a direct study of the incidence of tuberculosis were 
so small that such a study would presumably not have led to any 
new discoveries. It must not, however, be inferred from these 
remarks that our work was of no importance in regard to the 
suppression of tuberculosis. 

It would, of course, have been an advantage if questions 9 and 
10 in the school form (Annexe 4) had been answered by the 
doctor. But, as it was not considered possible for the parents as 
a general rule to be present at the medical examination, which 
meant that in most cases it would be necessary to make enquiries 
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in the homes, it was thought desirable to leave it to the teacher 
to fill in this part of the form also. 

The localities in which the district examinations were con- 
ducted are shown in Map No. 2. Unfortunately neither time 
nor available means permitted of such an extensive examination 
in the interior of the country as would have been desirable. It 
was considered advisable that the material collected in the course 
of the district examinations should be dealt with by the Umea 
hospital. It was in fact included in the report compiled at that 
hospital on the various parts of the investigation in Norrland. 
This applies also to the examinations of school children. Dr J. 
ByTTNER, however, was asked to draw up a separate report on 
the school examinations. It will be found in the last chapter of 
Part, J. 

The county medical officers who conducted the district and 
school examinations were asked to supplement their reports by 
observations on their general impressions. These observations 
contain many points of interest, which serve to throw light on 
existing conditions. They are summarized by Dr G. ANKARSWARD, 
Chief County Medical Officer, in Chapter III of this Part. 


Il. The dental examinations. As the object of these examina- 
tions was not only to ascertain the incidence of dental diseases, 
but also, as far as possible, to determine their connection with 
the diet, it was necessary to conduct them in close conjunction 
with the medical examinations. It was thought that this might 
afford opportunities to observe the condition of the teeth in 
connection with the general state of health, and especially with 
diseases in the digestive organs. 

The registration of the persons examined was arranged 
accordingly. 

Cooperation between doctors and dentists was organized not 
only in hospitals, but also in district and school examinations. 
Dr Westin undertook to take charge of the statistical work, to 
direct the scientific elaboration of the results obtained, and to 
assist in the organization of the dental examinations. 

It was arranged that a dentist should collaborate with Dr 
OpIN in conducting dental examinations at the Umea hospital; 
that doctors and dentists should work together in the school and 
district examinations; and that in certain districts, where such 
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cooperation could not be established, separate dental examinations 
should subsequently be conducted. 

The statistical elaboration of the material, which was arranged 
on a medico-odontological basis, was placed under the charge of 
Aron LINDSTROM, head assistant of the State Dental,College, and 
iniep ANGER, a statistical expert. : 

A special study of the caries picture was made by HaRraLp 
Hourz, head assistant of the above-mentioned college. 

The histo-pathological examination of the dental. material 
collected was made by Dr WestrIn himself. 

The examinations mentioned under I and II were controlled 
by subsequent examinations in hospitals and schools in the 
province of Skane.t By the kind permission of Professor S. 
Inevsar and Dr. THor StreNstROM, the first-mentioned examina- 
tions were made at the out-patient department of Lund hospital 
and at the medical department of Hialsingborg hospital. The 
number of cases examined in these controls was roughly 2,000. 
‘The examinations of school children, which included dental 
examinations, were made in the autumn of 1931 by Dr Ste 
LINDGREN and Bror HENNICHs, dentist. They comprised 400 chil- 
dren. Dr Opin, after his transfer to Boras’ hospital, conducted 
control examinations of some 2,000 subjects at that hospital. 


Ill. The vitamin investigation was. placed under the charge 
of Professor G. GOTHLIN, who was asked to plan and organize 
the scientific researches. It was decided that they should inelude 
also the study of changes in vitamin content resulting from the 
cooking or conservation of foodstuffs, and that advice should be 
eiven to the general public in regard to the best ways of pre- 
serving that content. 

It was further resolved that Professor GOrHLIN should first 
conduct preparatory experiments with a view to testing on labor- 
atory animals (guinea-pigs) the most suitable composition of the 
basal diet; and that he should then make a series of definitive 
experiments in order to determine the minimum rations of various 
Norrland berries required to protect guinea-pigs from scurvy. 

In accordance with this plan, 10 series of experiments, each 
comprising 20 guinea-pigs, were carried out by medical students. 


1 The southernmost province of Sweden. 
2 Town in West-Sweden. 
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The juices or preserves of berries examined in the several 
series were the following: 


Bilberries (Vaccimum Myrtillus L.) 

Arctic raspberries (Rubus arcticus L.) 

Red currants (Ribes rubrum L.) 

Raspberries (Rubus idaeus L.) 

Red whortleberries (Vaccimwm vitis idaea L.) 
Cloudberries (Rubus chamaemorus L.) 

Kale (Brassica oleracea, var. acephala D. C.) 
Cloudberry preserves. 


Red whortleberries and bilberries, which grow profusely in 
the Norrland forests, were treated in two series, cloudberries, 
which are likewise plentiful — at any rate in certain years — 
in three. 


? 


These plans had not been completely elaborated until the be- 
ginning of 1929, and it was considered desirable to postpone the 
investigation. into the diet of forest labourers till the winter of 
1930. This question, however, was brought up before the Riksdag 
in a private bill in 1929. The result was that the Government 
on the 22nd November 1929 directed the Medical Board to 
investigate the dietary and hygienic conditions in a number of huts 
of forest labourers, with a view to ascertaining how far those 
conditions might be considered to have injurious effects on the 
labourers’ health. The Medical Board were instructed to act in 
consultation with the Board of Social Welfare. 

The investigation conducted in conformity with these directions 
was separate from that planned by the Medical Board, and its 
results will therefore not be published in this book.’ The observa- 
tions then made were, however, utilized by Dr OpIn for the pur- 
pose of the main investigation in Norrland. 


—— 


1 The report on this investigation is contained in Statens Offentliga 
Utredningar No. 38: 1933, Socialdepartementet. 
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Annexe 2. 
District Investigation. 


Vasterbotten Eonar pelo 
Investigation No.1... Counties: 4.” ng Forest zone Home No:? 
© Norrbotten 


Coastal zone 


PAGUSTG insane carters AS OSC eet aad tee de wis 
PUNCH iatticie salts C0 cia s wewenk oe NGOS coces WEAR: + Ont tae OCCUPATION 3.6520.5.5is00 6. 00 
Dwelling :? Number of rooms{ Window space per room 1... sq.m., 2... sq.m.,3...8sq.m. 
in daily use|Floor area Dy ae ee oe IOS as. 


’ Heating apparatus: Open fireplace, tile-stove, kitchen-range 


Number of persons sleeping in the same room: No. 1......... No.2......... No. 3........ 
Nahe Ww Ol Given Oe FCO MOLE ONMG: chc..ccir uote Meat Sit oe tar Gorges sacha ioetoeees MCR MaL lndiae sce 
Cigars..., cigarrettes..., pipes..., per day. 

Snuff-chewing: Yes, No. Chewing-tobacco: Yes, No. Consumption of spirits: Yes, No. 
Pe WOte UNSC ASEH YWOTER Vr Ol NOLO), 1. eR Auetie me Sete aOee « saieahvanicnbawben st dd-oneedasauines geeules 
PEP ORE ULOSES, aia VEG: Fame lL yr) kota Mom g eens wins tas ce iccynsin ais) adialanislate niet dnd tune valent 
SEOjeCeLyer COMCIMION ? ..coc.nictestceen - OAV OU equal TO yYOur WOPk? ...2.02...ctulioeteas 
Pay Jepivasiric Oppression amd fullest ac. f aiet ie Soe Se eee sno oe Bags one cine Caehn ne 
Acid eructations? When? Before meals? After meals? 


ASOT 15 01 ee ee ee a ee Prelchnumeger! “cgi hae 35. oop iea tee ee 

COTM aULOM rach wea ava x tlees Craving Or Saliid ieee tcanee 

RPG oe 6 ins one coZav enn ee's Tape-worms? .. 

General condition? Good, middling, bad. 

Fremogiebin? Sabli (ancorrected).....).s......ssess.<- (corrected) os... ’ 
Pregnancy? ...month. Recent child-birth? ... months ago. 


Recent infectious disease? 
(On an empty stomach) 


Gastric analysis *: (Not on an empty stomach) 


I. Lavage retention: ce Congo oe Litmus: Nee 
HS Vest uieal. Amount: ....60.% ec. Digestion: bad, moderate, good. 
Mucus: 0, eae ++t+,t+44-, Congo: a Litmus: — 
a : Pos. 
III. Second een: Congo: Mee. Litmus: Neg. 
Stoois.- Mucus: .::...:...;- BlOOGe os.th ieee: Ovules of worms: ....... 
Hess” test°® 
@ikier Opjective: ObBeErVatlONS ss Zari. Tex .cctoonen ics Lacoste as ain CAME Ae a Bo 
Re Ai oes bes adh eae tae 
WB O4 a cece. dacs «sa ueeases 
LO UVC. (03) sae Seas amen: 
OURCF WALle ss cei csc cuayee ces 
Other remarks: .:.1..ccachac 
hospital 
The person examined sent for further examination to ......... cottage hospital 
sanatorium 
LeP ave tae Cita sdiasie enn the =| = 1929. 


eee eee ee eee se awe rae eee tee 


Medieal Officer. 


1 Not to be filled in. ? The dwellings examined are numbered in each 
community. * Cross out questions not answered. * If the test is made without 
previous or following lavage, indicate this by crossing out the relevant heading. 
> If scurvy is suspected. 


40 


Annexe. 3. 
Dietary Data. 
: eet 
Investigation No.!... Diet group. Ce ne 

Conan Vasterbotten. 
’ Norrbotten. 

Desert region 

PNERIING. cosa cseces gesOeines Walla COs eo rekon aan chveses Dwelling verc-..:.... Forest.zone 


Coastal zone 
Yes. 
Is coffee taken regularly on an empty stomach? Na How many cups a day?..... 





ae as well | 25 
Is tea taken san NetG how many cups ia day? io se. | 
‘aswell . : tae 9 
Is cocoa taken orenae made with a ie how many oupe Ber eG 
Break-| Din- | Sup- eco. 6 
fast | ner per F 





The meals normally. consist of 


| 
Uy Sorc tonien Voie eens : 
Milk, boiled, unboiled, skimmed, 
whois eee tats 
Sour milk with « CROATIA scsi os eae 
without cream ... 
IBUWGUOT Lo eee acon eee Pea eee 
Margarine 
CGHCOEO occ toss perce es : 
Porndge (what. kind?) ts0.200.2.. 
Griel (what Wind?) sci. ceetss 
»Bryta» (bread and milk) ...... 
PEOPLE OS pi sial tte Ueersedes Cer tyS 0h ees 
Other sh, Gres wists Anion seis 


cs 


SILC Lecantnescktdcanee 
POTdS, GORN. © eis ai hii vce 
salted 


Meat, fresh 


eee tee ewe eee ree eet eeeons 
Ce ad 


ee ay 


dried 
Blood-pudding with pork 
» » » a Bae 
Potatoes ........ 
Dishes of fruit or juice, ‘cooked 
» > » » » not 
COON G rh: dees. ish ha2.0: PA. ee 
Pancake with jam 
* With e@Ut poe tenectness es 
Vegetables (to be specified) 
‘In addition 


ere tee eee ere res oeneceeeecs 


eee eee wee 


ee ee 


Ce ee i a ad 


‘ Not to be filled in. ® Cross out what is not applicable. ® As regards 
foods not included in the daily diet, state how many times a week they are 
partaken of. 
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Investigation No:! ... Annee 4. 


A. To be filled in by the teacher. 
Vasterbotten 





Counties: chain, COhitd’s’ age” .....: VOONS . .oocss months oa 
School situated in the parish of............ , desert region, torest zone, coastal zone. 
Pee Sy PATE oc. code cob wedcet loose tee 2. Father’s (or mother’s) name and 
GQECU Pa tOON aa sda eassdeneds oheu 
3. Number of rooms in the house, in- 4. How many persons live at home”... 

’ elusive of the kitchen, inhabitated in winter ...... 
5. How many Dee sleep in the 5.a) in the same bed as the child? ... 


= i aly shoutons ei, (le Saal y Poa Perera, er ctren aps nSndd cas widinr detaeoanunars 


Does the child take part in the 8. How long is the way to school?... 
household work? 


oe 


os 


eee once res cee ees ese eee jg- (j§ j§ 888 ®H9 SF eee eee ooo eE eee eee EEF oR E EEE oe OHH HOHE Ee Oe 


9. Does the child suffer from nervousness, rapeatediy recurring headache, or 
PROMOGERG lev TO MOE fe a 5.04 5. oaene eo kie Semen ts MR RE Hen a Iota SOK Fiske bss ORE DI DLE 

9.a) Pain, burning or tension in 9.b) Vomiting? 
epigastrium after meals? ...... 

9.c) Constipation or diarrhoea? 9.d) Has tape-worm been observed ?.. 


ary 


10. Child’s appetite? 
Special remarks: 


See meer eee esse eee e et eetessere see 


Cee eee eee mee seers reese ree eee tee eee ses see ees aee 


ee eee tem eee set er sere ere see assets st eee ees SSeS FEF eser es eeeeeeeeeneeeser cesses ses ces Fernee 


The teacher’s name. 
Investigation No:! 


B. Notes by the Medical Officer. 


mand of diet* .,.... Haemoglobin ...... % Digestive disorders ei Tape-worm Oe 

Date of the examination .../... 1929. Additional 

220 re 2: Wort 5s. .nee remarks. 
(without shoes, standing) (nude) 

3. State of nutrition, good, middling, bad. 

e laaemoglobin: ....04.6% % 

5. Diseases found in the examination 


Organs of circulation 
Respiratory organs 


or ees 


ee eae 


Skin diseases... 
Enlarged lymphatic glands of the neck ......... 

Diseases of joints and bones (tuberculosis, rickets) 
Phlyctaena or traces of it 


see wee eae 


Hose’ eek (positive, negative *) 
‘ ~ not performed 


Signature of medical Officer. 


1 Not to be filled in. ® To be answered through the dispensary or by the 
examining medical officer. * To be recorded on a special card. * Only in 
cases suspected of scurvy at medical or dental examination. 
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CHAPTER Ii. 


General observations on the housing and mode 
of life of the rural population of Upper 
Norrland 3 


by 


G. ANKARSWARD. 


The following is a summary of: the reports of the County 
Medical Officers from the following districts: 

County of Vdasterbotten: Sorsele, Stensele, Tarna, Dorotea, 
“Malatrisk,, Lycksele, Norsjé, Bjurholm, Byske, Bureaé, Umea and 
Vindeln.* 

County of Norrbotten: Arjeplog, Arvidsjaur, Ojebyn, Over- 
tornea, Vittangi and Gallivare.' 


The medical officers who conducted the district and school 
examinations included in their reports salso general observations 
regarding hygienic conditions. They had in fact received instruc- 
tions to comment on housing conditions, personal hygiene and 
the care of infants. Separate reports were drawn up in regard 
to diet and matters connected therewith. The latter are dealt with 
by Dr Martin Opin (Part IT). 

It is only natural that reports submitted by no less than 15 
medical officers should show considerable differences in treatment 
and scope. For financial-and other reasons, a complete repro- 
duction of these reports would be out of the question. But, as 
they contain much interesting and valuable information, I have 
attempted to compile a summary of them, despite the difficulties 
eaused by the above indicated lack of homogeneity. This outline 
will, it is hoped, give the reader some idea of how the people 
live in the northernmost parts of Sweden. 


1 See map No 2. Chap. I. 
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Many of the observations made below are doubtless applicable 
also to other parts of Sweden, and most of the evils to whieh 
attention is drawn are found in the homes of the poor. That the 
rules of hygiene and cleanliness are apt to be neglected in such 
homes is, unfortunately, a common observation in most parts of 
the world. It is evident, however, that these evils are by no means 
always due to negligence and indifference. In many cases they 
must be attributed to lack of the necessary means, and to the fact 
that the poor, in their hard struggle for subsistence, have neither 
time nor energy to spare for carrying out desirable improvements. 
On the other hand, glaring violations of the rules of hygiene 
may be found even in more well-to-do homes, where the trying 
circumstances just alluded to cannot be pleaded in exeuse. 


Housing. It may be stated, in general terms, that the dwelline- 
houses erected during the last few years, as a rule, come up to a 
fairly high standard, especially those located in, or in the vieintity 
of, towns or municipal communities. On the other hand, many 
of the older dwelling-houses are very defective from a hygienic 
point of view. Broadly speaking, the dwelling-houses in the 
coastal area are better than those in the interior of the country, 
which is chiefly due to economic conditions. 

In fact, the further inland we get, the worse is the housing 
accommodation. This is shown by the reports from the forest 
and mountainous regions. At Norsjo, for example, though very 
defective dwellings were observed only in exceptional eases, 
draughty houses were rather common. A similar remark may be 
made about Lycksele. At Stensele the dwellings were described 
as being, in general, in a bad condition. This apples also to the 
older dwelling-houses at Dorotea. At Tarna the housing standard 
is low as regards both the exterior and interior of the houses. 
They are built on a bad foundation, are put together in a primitive 
fashion without weather-boards, and have roofs of turf or 
shingles. At Sorsele too the dwellings are lkewise remarkably 
mean, and in many cases very badly constructed. At Arjeplog 
the farm-houses are reported, generally speaking, to have a 
healthy location on dry slopes in the glens, or on islets, only a 
few being built on the heights. On the larger farms the buildings 
are generally satisfactory, whilst they increase in meanness 
according to the diminishing size of the farm. Unfortunately, 
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there are still many wretched dwellings; especially among the 
Lapps in the valleys. But, as small saw-mills have been erected 
in the vicinity of some of the villages, the supply of building 
timber has become more plentiful, with the result that the housing 
standard has considerably improved in recent years., Efforts are 
in fact being made in all quarters to secure better housing accom- 
modation. At Overtornea, according to the reports, the houses 
are usually well constructed and better fitted for winter habita- 
tion. . 

There are many complaints in the reports about the foundations 
of the houses. It is stated that the stone foundation and socles 
of the walls are, in many cases, more or less defective. As a rule 
the foundation is not of sufficient depth, the result of which is 
that the houses show a tendency to settle. At <Arjeplog, it is 
reported, new houses are now often built on a stone foundation, 
whieh was formerly unusual. As a general rule, however, they 
are built on an earth embankment. The cavity under the flooring 
‘is filled with earth with the intention of preventing draughts. 
But, as the ground is very liable to thaw, resulting dislocations 
in the foundation may give rise to cracks which let in draughts. 

The dwelling-houses in these parts are almost always built of 
timber, but are often devoid of weather-boards. In some cases 
the walls are made of so-called »knubb», that is remnants of 
boards from the sawmills, in other cases of ribs with fillings of 
sawdust. The outer walls are packed with oakum or, more com- 
monly, with moss. At Jukkasjarvi and Gallivare (but not in the 
mining communities), where the buildings are often made of 
horizontally placed timbers, weather-boards are exceptional. 

The inner walls are treated in various ways. At Byske, according 
to the reports, they are always papered, whilst the ceilings are 
covered with mill-boards. At Tarna the walls are sometimes 
painted, whilst at Sorsele they are usually hung simply with 
newspapers. At Jukkasjirvi and Gillivare wall-paper is likewise 
unusual, at any rate in the poorer homes. This, however, does 
not apply to the mining communities. 

In certain districts the sound-boarding is of a very primitive 
character. Thus the lower boarding is usually filled with earth, 
less frequently with sawdust. The latter material or ant-hill stuff 
is used as filling for the upper boarding. The floors are often 
made of simple planks, which in many places are oil-painted. 
In certain districts the rough flooring is covered with rag carpets. 
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In spite of the severity of the climate, double windows are by 
no means universal in these parts, though they are coming more 
and more into use. But in many houses, for example at Arjeplog, 
they are fixed with hooks outside the ordinary windows, instead 
of being fitted from inside into the window-frame. In winter the 
windows are often nailed down or pasted with strips of paper 
round the edges. The window surface is usually large, so that 
. they give sufficient hght. Artificial light is largely electric, but 
there are extensive districts where paraffin lamps are still in use. 

Formerly the rooms were warmed by open fireplaces, which 
were used also for cooking. They are now being replaced, in in- 
creasing measure, by iron stoves. In the kitchens of old houses 
an iron stove is often seen beside the open fireplace. Many of the 
living-rooms have no fireplaces at all, whilst others are warmed 
by open hearths. If a living-room without a fireplace is used also 
as a bedroom, it is warmed by leaving open the kitchen door. At 
Norsjo the cottages are warmed with small iron stoves, which in 
many places are provided with a bent pipe passing through the 
wall of an adjacent room. At Byske the kitchens are equipped 
with open fireplaces or iron stoves, and the other rooms with iron 
or porcelain stoves. Kitchens with iron stoves are naturally 
damper than, and not so well ventilated as, those with open fire- 
places. At Arjeplog the chimney flue often leads straight into 
the open. In such cases the stove gives but little warmth after the 
stoking of the fire has ceased for the day. At Jukkasjarvi and 
Gallivare the kitchens are often equipped with an oven. | 

When rooms are warmed by open fireplaces scarcely any heat 
is accumulated. The rooms are warm and comfortable so long 
as the fire is kept burning, but begin to get cold as soon as it 
goes out. In this respect iron stoves are not much better. The 
observations made almost everywhere in this region in fact in- 
dicate that the warming arrangements are ill adapted to the severe 
climate. Thus it~is reported from Tarna that the buckets of 
water in the kitchen often freeze in the small hours, when the 
outdoor temperatur fails below — 15 degrees centigrade. The 
unduly low indoor temperature is, of course, largely due also to 
the construction of the houses. 

Although ventilators are exceptional and the windows usually 
pasted round the edges, the ventilation, as a general rule, is more 
than sufficient. In fact, through fissures in the walls, through 
the chimney, the damper of which is often left open, as well as 
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through single windows, which let in draughts, the air which 
comes in provides an excessive natural ventilation. In short, the 
dwellings are as a rule very draughty. This is indicated by the 
fact that during the coldest part of the winter these people are 
often as well wrapped up indoors as out of doors. The only diffe- 
rence is that woollen gloves and fur coats are removed. Head-gear 
is often retained indoors. | | | 

On small farms the dwelling usually consists of a kitchen, 
which is nearly always spacious, and one or two considerably 
smaller rooms. It is reported from Jukkasjarvi and Gallivare 
that entrance halls with porches are found only in the more 
modern houses. In several districts the entrance halls are said 
to be cold and badly constructed. Larders exist only in exception- 
al cases. At Arjeplog, Malatrisk and several other places a 
trap-door in the kitchen leads down into a cellar where potatoes 
and other provisions are stored. Otherwise the kitchen is used 
as a storeroom for provisions. Special closets for hanging clothes 
are quite exceptional. Outer garments are kept in a living-room 
or in the attic. 

In the homes of the poorer classes the furniture is very plain. 
Close to the stove there is a chest for fuel, which is sometimes 
used as a carpenter’s bench. Along one of the inner walls there 
is a cupboard or sideboard for porcelain ete. In front of one of 
the windows stands. the dining-table with a drawer for the bread 
(Arjeplog). A washstand is sometimes found. Sofa beds are seen 
along the walls. The so-called »cupboard beds» (skdépsdéng), which, 
being shut in, are most unhealthy, are nowadays rare. In many 
places, however, they are retained as a relic, though not used for 
sleeping purposes. In the living-room there is usually a chest-of- 
drawers. The furniture is generally made entirely of wood, and 
can thus easily be kept clean. Curtains are in common use. Even 
far up in the mountains, the houses are embellished with flowering 
plants. , 

The accommodation of the farm-house, even where it is spacious, 
is often badly utilized. Thus in the thickly populated districts 
of Vindeln and Umea only the kitchen is used as a living-room. 
This mode of life is in fact characteristic of many places. “As 
above indicated, the ordinary type of dwelling consists of a 
spacious kitehen and one or two smaller rooms. As a general 
rule, indoor work is carried on in the kitchen, which serves also 
as a bedroom. In some places, for example in the Jukkasjarvi 
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and Gallivare districts, one or both of the smaller rooms are 
used as a kind of pantry, where milk is stored. 

It should be observed, however, that in regard to utilization of 
the accommodation a considerably improvement has taken place 
in recent years. Thus at Overtornea people have begun to use 
other rooms than the kitchen as living-rooms. 

Several of the medical officers were surprised to find that 
_ overcrowding was not so great as they had expected. Others, on 
the contrary, reported that overcrowding was very common. 
Thus one of them writes: »The number of persons that may be 
huddled together in a single kitchen is almost incredible». But, 
as the ventilation is usually sufficient, the air in these kitchens, 
as a rule, is not particularly foul. 

Drinking-water. Here and there in the mountainous districts 
the practice of melting snow for the production of drinking-water 
still prevails. At Overtorneaé snow is melted in the late winter, 
when the wells are liable to dry up. In the mountainous region 
drinking-water is often procured from lakes or rivers. Except 
during the spring flood, this water is usually quite fit for drin- 
king and cooking purposes. Otherwise water is procured from 
artificial wells. As a general rule, they yield a plentiful supply 
of pure water. At Jukkasjarvi, Gallivare, Overtornea, Dorotea, 
Bjurholm and Byske, however, it has been observed that the wells, 
in many eases, are too close to the cow-houses, so that the water 
is fouled by impurities emanating from the latter. 

This seems to be the case with most of the farm wells, at any 
rate in Norrbotten. In many places, however, there are two wells, 
one for the cow-house and the other for household purposes. The 
wells are usually well covered and provided with high curbs. 

At Byske, Stensele and Dorotea water is procured also from 
natural springs, which yield an abundant supply. Apart from 
those farms where water for household purposes is taken from 
wells close to cow-houses, it may be stated, broadly speaking, that 
the population of this area are well supplied with serviceable 
water. On the other hand, it should be noted that at Dorotea and 
several other places the insanitary practice of washing clothes 
at the wells still apparently prevails. 

Personal hygiene. In regard to personal hygiene the conditions 
vary greatly in different places and homes. Whilst in most parts 
it is gradually improving, many more or less serious abuses have 
been observed in certain districts. At night, for example, people 
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huddle together in the kitchen for the sake of the warmth, and in 
many families several persons sleep in the same bed. Special 
night apparel is quite exceptional. The bedclothes in many homes 
are of the most primitive kind; in one district there are households 
where they consist solely of one or two rag quilts. As-a rule, 
people sleep in their underclothes, and rather frequently under 
skin rugs or blankets without sheets, which in many places are 
still regarded as a luxury. 

In poor homes it is not usual for underclothes to be changed 
weekly. Sometimes they are actually worn for months before 
being washed. Daily ablutions are often neglected. There are 
large areas where the people are very careless about their teeth. 

In regard to baths the hygienic standard is high in the Tornea 


valley, where every farm or croft is equipped with a vapour bath, 


which is used at least once a week. At Arjeplog kitchens or bake- 
houses serve also as bathrooms. In most of the districts, however, 
there are practically no facilities for baths in winter. At some 
places, such as Tarna, the people rarely take a bath. It is in fact 
difficult to induce the older generation in these parts to take 
baths at all. On the other hand, it should be noted that baths are 
nowadays installed in, or in the vicinity of, the elementary schools. 
The rising generation, having thus got accustomed at school to 
taking baths, will presumably insist on keeping up the practice. 
It may therefore be expected that, in course of time, publie baths 
of a simple type will be installed in one village after another. 

The medical officers report that scabies, which had formerly 
been of common occurrence, has shown a marked decrease in recent 
years. Bed-bugs are rather frequent. Head-lice were formerly 
common, but the fashion of cutting the hair short has greatly 
conduced to diminishing the frequency of that pest. Body-lice are 
encountered among the most needy poor. Crab-lice and fleas 
have not been observed, at any rate in the mountainous districts. 

Clothing. The following description is based on reports from 
Arjeplog, Jukkasjarvi and Gallivare. 

At Arjeplog domestic industry is of considerable importance. 
The ancient practice of carding and spinning wool in the homes 
is still largely kept up. The women spend much time in weaving. 
Thus the fine homespun cloth named vadmal, which is used as 
a material for men’s clothes, as well as a strong, coarse calico for 
women’s dresses and for underclothes, 1s woven in the homes. 
The people, as a rule, understand and appreciate the value of these 
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home-made materials. Though knitting-machines are gradually 
coming into use, stockings and woollen vests are often knitted 
by hand. Most of the people wear home-made boots, namely in 
summer coarse laced top-boots,’ in winter Laplander’s boots of 
reindeer skin with the hair left on the outer side. The boots 
are lined with long, dry grass, which serves as a protection against 
cold in winter and moisture in summer. Sometimes dried ¢rass is 
used in place of stockings. Men’s and women’s boots are similar 
in type. 

In summer the men wear a soft hat or cap, a coarse shirt, pants, 
the above-mentioned boots, stockings (or simply dried grass in 
the top-boots), trousers of coarse calico or homespun kept up by 
a belt (rarely by braces); and a coarse workman’s blouse of calico. 
In winter they wear a sheepskin cap, several shirts, two pairs of 
pants, dried grass in their top-boots with or without woollen 
stockings, one or two pairs of homespun trousers, a woollen vest, 
a coat and waistcoat of homespun, and, on very cold days or when 
driving, a sheepskin fur. The lower ends of the trousers are in- 
serted in the top-boots, which are tightened round them by broad 
woollen laces. When engaged in timber-floating or other »wet 
work», the men wear thin skin gaiters, reaching up over the knee. 
Similar gaiters with the hair left on the outside are worn on 
cold winter days. Out of doors, in winter, the people wear thick 
home-made woollen mittens, covered by coarse leather gloves. 

Apart from the foot-gear and the homespun cloths, the women’s 
dress in this part of Sweden is not particularly distinctive. 

The people, generally speaking, are well and warmly clothed. 
Unfortunately, however, the poorer section of the population are 
showing a tendeney to buy cheap and inferior clothing in shops. 

The children, broadly speaking, are dressed like their elders: 
the boys wear long trousers, and many of the small girls have 
long skirts. at 

At Jukkasjarvi and Gallivare the people are dressed much in 
the same style as in other country districts in Sweden. The men’s 
undereclothes consist of a shirt (sometimes two), worn next to 
the skin, one or more vests on top of it, and one or more pairs of 
pants. Their outer garments are a coat, waistcoat, and trousers. 
Their foot-gear consists of home-knitted woollen stockings and, 
as a rule, top-boots lined with dried grass: the latter are worn 
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especially by the older generation. The women wear a chemise, 
one or more vests on top of it, and a short blouse. As a general 
rule they wear drawers, but. there are a good many exceptions, 
especially among the elder women. Outside their under-garments 
they wear one or more petticoats and a skirt. The stockings are 
held up by garters below the knee. Their foot-gear is similar to 
that of the men. wr a | 

General state of health. Most of the medical officers report 
that the general state of health in the two counties is, broadly 
speaking, satisfactory, especially in view of the extremely indi- 
gent circumstances in which the majority of the population live. 
At Dorotea the general state of health of the population is stated 
to be somewhat less satisfactory than in regions with a milder 
climate. : Pik 

The above observations, however, apply mainly to the male 
population: the women’s health in many parts is far from satis- 
factory. Wives who have become mothers at an early age, who 
have borne children year after year, and whose energies are heavily 
taxed by ‘the management of the home and the farm, are Hable 
to become prematurely worn out. Among such women nervous 
disorders, anaemia, etc., are very frequent (Sorsele). Discreet 
enquiries have elicited the truth that in many families the men 
and children get the lions’ share of the scanty supply. of food. 
As the wives have to content themselves with what is left, it is 
small wonder that they are emaciated. In one of the districts m 
the interior of Vasterbotten a good many cases of under-nutrition, 
absolute or relative, were observed. 

As gastro-intestinal disorders are dealt with in special reports 
on diet, most of the medical officers have not recorded them in 
their general observations. This subjected is treated by Dr Opin 
in Part II. It may, however, be mentioned here that these dis- 
orders are very frequent at Sorsele and several other places. At 
Lycksele the medical officer found searcely a single family where 
no one complained of stomach trouble. A good many eases of 
gastro-intestinal disorders were observed at Norsjo, and such 
disorders were found to be common also at Byske and Over- 
tornea. 

Tape-worms are of frequent occurrence among the population 
of Jukkasjarvi, Gallivare, Overtornea and Arjeplog — as regards 
the last-mentioned district in about 40 per cent of the popula- 
tion. Apart from a few latent cases at Arjeplog, scurvy is not 
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reported. Among children sequelae of rickets are. frequent 
(Sorsele). 

Physical constitution. The reports on this subject are, generally 
speaking, somewhat meagre. The population of the mountainous 
districts and the Tornea valley are short of stature, which is 
belheved to be due to intermixture with the Lapps. According 
to the reports from some districts, the Lapps in the forest region, 
at any rate the younger generation, are physically defective, 
whereas the physique of the Swedish population does not seem to 
have been much impaired by intermixture with the other races. 
At Tarna the people are of remarkably spare build, which is 
presumably due to certain biological factors and inter-marriage 
with the Lapps. The inhabitants of the Arjeplog district are, as 
a rule, tall, powerfully built, wiry and hardy. In certain Lapp 
familes, and in some villages where there has been much. inter- 
marriage, numerous cases of psychosis and imbecility have, 
however, been observed. In many places in the Vindeln and Umea 
districts, where there has likewise been: much inter-marriage, the 
number of imbecile school children is reported to be remarkably 
large. Generally speaking, the severe struggle for life has set its 
mark on the inhabitants. In most other districts the people, 
according to the reports, have a good physique: the inhabitants of 
Lycksele are, generally speaking, a very fine race; and the forest 
labourers, especially in the Vindeln district, have athletic frames. 

Care of infants. According to statistics for 1928, the infant 
mortality in Norrbotten is twice as large as the percentage for 
the whole of Sweden, and in certain districts, such as Tarna and 
Jukkasjarvi, actually treble. The population of these regions 
have from older times been accustomed to a high infant mortality, 
and in many places it is still considered perfectly natural that a 
large number of new-born babes should succumb. 

At Dorotea bottle-feeding is comparatively rare, severer forms of 
rickets are unusual, and the care of infants has shown considerable 
improvement in recent years. 

The reports from other districts give quite a different picture: 
they concur in stating that the care of infants is most unsatis- 
factory. 

Whereas in former days babes were usually breast-fed, artificial 
feeding is now becoming the rule. In some places, however, breast- 
feeding is continued far too long, up to the age of three, partly 
because it is less trouble to suckle the infant than to prepare 
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its special food, partly because breast-feeding is supposed to 
have a contra-conceptive effect. The mother’s milk is seldom 
replaced by suitable milk-mixtures: the infants are often given 
undiluted cow’s milk. It is only in exceptional cases that cow’s 
milk is mixed with a decoction of oats, and sugar is usually added 
according to fancy. Ordinary beer-bottles or the like are often 
used for feeding. Though rubber teats are now becoming more 
common, teats made of leather are also used (Arjeplog). The 
cleaning of bottles and teats is almost everywhere unsatisfactory. 
A little milk 1s often left in the bottle: it turns sour and vitiates 
the fresh milk afterwards poured in. The use of a »soother», that 
is, a rubber teat passed over a little piece of wood and fastened 
to a piece of string, is very common. It is seldom kept properly 
clean. In some places the mother or some relative moistens it 
with spittle before giving it to the child. 

Fruit and vegetables do not form part of the country people’s 
diet. Babes are weaned too suddenly: all at once the infant 
is given the same food as the adult members of the family. At 
Malatrask the diet during the period immediately succeeding the 
abandonment of breast-feeding, when the child should be given 
mixed food, is reported to be particularly unsatisfactory. The 
foods is, in fact, but little varied: it consists, as a rule, mainly 
of milk and porridge. For the overworked mother this is the 
easiest food to prepare, and it can be taken by the little children 
without spoon-feeding. At Ojebyn it is common for cod-liver oil 
to be given to babes. ‘ 

There are no regular meal-times for infants: they are fed when 
they begin to cry, whether by day or by night. Infants, as a rule, 
are badly provided for in regard to clothing: a complete outfit 
iS quite exceptional. In the poorest homes the children are wrapped 
in rags, which are washed from time to time. 

In the Ojebyn district babies are swathed in many layers of 
diapers, and are covered with too many blankets and quilts. It is 
not uncommon to see infants who are so warmly wrapped up that 
they sweat profusely in their cots. 

The mothers are constantly in fear that their babies will catch 
eold. They are tended in front of a burning fire. As they are not 
bath’d often enough, dirty babies are by no means an uncom- 
mon sight. 

In the infant stage children are kept indoors. This is chiefly 
because the mothers have so many other duties that they have 
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no time to take their babies out into the fresh air. An additional 
reason in some cases is the lack of suitable outdoor clothing. 

The mothers, as a rule, do not realize how important it is that 
the babies should have regular sleep. 

The above observations must not be taken to imply that the 
mothers are careless and indifferent. On the contrary, they show 
much tenderness in looking after their babies, often far too much. 
In short, the infants are regularly coddled. In some families they 
are carried and rocked in their cradles until they reach the age 
of three. This mode of upbringing naturally makes the children 
peevish and exacting, besides wearing out the mother. 

Rickets, over-feeding and anemia are frequent, though these 
conditions do not often assume very serious forms. 

As soon as children have reached the »frock-age», they are 
practically left to their own devices. They are allowed to lve, 
generally speaking, much in the same way as their elders: they 
are given the same food and allowed to eat anything they lke, 
and as much as they like. The mother’s attention is often en- 
grossed by the care of other children. 

Children are expected at an early age to assist in the household 
work. They carry firewood, fetch water, help in washing-up, and 
make themselves generally useful. In the mountainous districts 
of Vasterbotten children of seven or eight are sent to tend goats 
and cows in the summer, and are then left to themselves the 
whole day long. 7 

Division of work among men and women. Almost all the medical 
officers report that the women work too hard, having, in fact, 
to perform men’s jobs. 

In order to understand why the women are so over-burdened, the 
following facts should be noted. In these northerly regions small 
holders cannot exist by agriculture alone. This is owing to the 
seanty yield of the soil, and the difficulty of marketing the pro- 
duce. Hence the men have to eke out their earnings by work in 
the timber industry, in road-making, etc. The men are thus away 
from their homes for months, being engaged on timber-floating 
in the spring, on road works in the autumn, and on timber-cutting 
in winter. Also during the hay-harvest or when fishing the men 
are away from home for periods of a week or more at a time. 

Owing to these circumstances, and as these small holders can 
rarely afford to hire a farm hand, the women are obliged to 
devote all the time and energy they can spare to carrying on the 
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farm work. They have thus been compelled by force of circum- 
stances not only to perform a housewife’s normal work, but 
also to tend the cattle, till the soil, fetch water, hew firewood, 
and sometimes even to attend to the fishing or to trap game. The 
housewife is the first to rise and the last to retire for the night. 

Thus, with certain exceptions (ploughing, draining, carpentry, 
ete.) the women do practically all the household and farm work. 
The whole family, however, usually take part in hay-making and 
the setting of potatoes. The poorer the home, the more man’s 
work do the women have to perform. 

This division of work is not confined to Norrland. Also in 
other parts of the country. the wives of crofters, cottars and small 
holders often have to perform men’s work in order to make ends 
meet. It seems, however, that the time and strength of the women 
are more heavily taxed in Upper Norrland than in more southerly 
parts of the country. | 

The women, being inured to this struggle for existence, carry 
on their hard work without demur. It stands to reason, however, 
that their health suffers. In fact, they age rapidly, despite their 
exuberant vitality. 

In addition to poverty, ancient, deep-rooted traditions, which 
encourage the maintenance of habits and customs inimical to 
health, greatly contribute to the above described abuses and 
violations of the rules of hygiene. But, in view of the rapid ex- 
tension of communications and improvements in school education, 
there is good reason to expect that the ‘progress which has been 
made during the last twenty or thirty years in the field of 
hygiene will, in course of time, be turned to account by a popula- 
tion which, owing to the rigours of the climate and the geographi- 
eal conditions, are living under a greater strain than the majority 
of the inhabitants of this country. 





CHAPTER IV. 


Report on the examination of healthy 
school children 


by 


ZWSOHN BYTTINER. 


Introduction. 


The data given in the following report relate solely to healthy 
school children from those parts of Norrbotten and Vasterbotten 
in which our general investigation was carried out, as well as 
from the province of Skane, in the south of Sweden, where control 
examinations were subsequently conducted. With a view to the 
greatest possible scientific exactitude, the material has been 
earefully sifted. This will explain some apparent discrepancies 
in the figures in certain parts of this report. In order to avoid 
tiresome repetition, reference has been made, as far as possible, 
to other Parts for information regarding material, methods and 
technique, etc. For the sake of coherence and clearness, however, 
it has been necessary to mention certain facts, and to include 
eertain tables, which will be found also elsewhere in this work. 

The results reported below are based on the records kept for 
every school child examined, in accordance with the forms repro- 
duced in Chapter II of this Part. In addition to particulars 
necessary for the identification of each child and information 
eoncerning the general standard of, and the hygienic conditions 
in, its home, these records also give details regarding the child’s 
diet, in accordance with the rules adopted for the investigation 
material in general. They show, for example, how many times a 
week certain foods or dishes have been included in the child’s 
dietary, and the number of cups of coffee consumed per day. 

The medical data based on anamnesis, and collected by the 
teachers, comprise answers to questions regarding hereditary 
tuberculosis, the occurrence of nervous symptoms, headaches and 
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periodical fever, gastro-intestinal symptoms, indications of tape- 
worms, and finally the child’s appetite. 

The examination made by the medical officers included the 
following particulars: the height of the child (without shoes), 
its weight (nude), its state of nutrition, the hemoglobin percentage 
determined by Sahli’s method, the existence of gastrointestinal 
disorders, nervous symptoms, headache, skin lesions, enlargement 
of the lymphatic glands, joint and bone diseases, diseases of the 
eye, and any indications of scurvy. 

The following report deals primarily with the blood examina- 
tion and related matters of special interest. 


Blood Examinations. 


~ 


In a study of anaemic conditions in the northermost parts of 
Sweden, published in 1933, Werrprnrus states, as being a gene- 
rally recognized fact, that the blood picture undergoes certain 
‘changes in the course of the individual’s development. Nyuin, 
ma previously published study of the blood picture in children,* 
found a medium hemoglobin percentage of 89 in children between 
the ages of five and six, and of 91 in children of school age. The 
medium hemoglobin percentage of children aged 1 to 6 examined 
in Norrland is shown in a tabular summary compiled by Wer- 
DINIUS, Who was on the medical staff of Umea hospital. His figures 
are as follows: 


» 
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It will be seen from these figures that the hemoglobin percen- 
tage falls during infancy as regards both boys and girls, and then 


‘ Werpinius: Studien tiber die in nordlichsten Schweden gewoéhnlichen 
Anemizustinde. Gleerupska Universitetsbokhandeln, Lund, 1933. 
2 Acta Medica Scandinavica, Supplement XXXI, 1929. 
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rises from the age of one year, at first rapidly, then more slowly, 
up to the age of six. 

The following tabular summary of the average hemoglobin 
percentage (M% Hb.) in children of school age indicates that the 
percentage rises slowly and steadily in the case of girls, whereas 
the boys show a rather marked increase after the age of 14. 


Table 2. 
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The following graphs illustrate the results obtained in 1931. 
They agree, broadly speaking, with the above figures, which are 
for the year 1929. Both investigations thus yielded the same 
general result: the hemoglobin percentage wmcreases with the age 
Of school children. 


Diagram 1. 
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Boys 193-1. Girls, L231, 
Norrland. --'---- Skane. 








The results obtained in the control examinations in Skane agree 
in essentials with the figures from Norrland. | 

With a view to studying variations in the hemoglobin percen- 
tage in school children of different ages, the figures have been 
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arranged according to the districts under investigation, and sepa- 
rately for boys and girls. The results are given in the following 
tables. They show the number of children examined in each age 
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Table 4. Figures for 1929. Girls. 
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eroup, and the average hemoglobin percentage (M % Hb.) after 
correcting the so-called »personal error». In regard to the latter 
the reader is referred to OpIN’s report on methods, ete. (Part IT), 
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and to the above-mentioned study by Weroprnius. The figures 
for 1929 and for 1931 have been given separately. 

The figures for 1929 are illustrated in the following twelve 
graphs. The dotted line indicates the variations at different ages 
in relation to the general mean (the. unbroken line). It will be 
seen that the curves show considerable divergences between 
different districts. . | 

All the curves, however, show an increase of the medium hemo- 
elobin percentage as the children’s age increases. The curves for 
Umea and Jukkasjarvi (especially the latter) show a falling ten- 
dency till the age of twelve, and afterwards rise, so that, in spite 
of the previous fall, they are considerably higher for the age of 
fourteen than for that of seven. 

Whatever may be the explanation of such discrepancies, —.a 
question which must be left open here — these graphs show that 
the children of thé interior have, on an average, a higher hemo- 
globin percentage than those of the coastal zone. This result is 
. In perfect agreement with the observations made in regard to 
adults. 

In order to reckon the medium hemoglobin percentage, for the 
total number of, say, eight-year-olds examined, it would be strictly 
necessary to take exactly the same number of children of that age 
in all the districts. But, as certain age groups are not represen- 
ted at all in some of the districts, it has not been possible to make 
such a selection. The followimg procedure has been adopted, in- 
stead. The medium hemoglobin percentage for all the children 
examined in each separate district has first been calculated 
irrespective of age, in accordance with the formula: 


No ee ON ee ea ete. 


M u, totals == 
N. -|- aS —- iN ete. 


where N, signifies the number of seven-year-olds examined, N, 
the number of eight-year-olds, and so forth, M, the medium hemo- 
olobin percentage in seven-year olds, M, that percentage in 
eight-year-olds, and so forth, in the several districts. Out of the 
total medium percentage thus calculated a »general medium» 
(G.M.) is then obtained for the total number of boys examined, 
in accordance with the same principle: 


GM AEN total Umea ».< M 4, total Umea) +- (Nicer Burea x M % total Burea) 


N total Umea + N ital Burea 
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Table 5. Boys. 























' . Total M % Hb er 
Distrret | aanasore otal Deviation 
Umea elementary 
PENGOTR. coh «osc 231 74.4 — 3A 
Umea Training 
College > scsast wee: 16 199 + 24 
Savar and Bygdea 60 15.7 — 21 
BURGS ee ece< cages ot 74.5 — 3.3 
155) ae ee 31) 73.6 — 42 
U1 SS eee ee 299 74.8 — 8 
Byperholin won. 42 12.5 ‘— 5.3 
Deoverlors:..6: 53% 54 19.8 — 2.5 
ING EEO ercescccenses doce 60 85.5 + 7.7 
1) Cl 62 80.4 + 2.6 
Dorotea, 2.2.65... 0: 48 85.8 + 7.5 
PECHBELE: fire. savsse 46 81.5 + 3 
Bereelert vic. 60 76.7 ae es! | 
Get APO. co ccs ests 25 CON — A 
Jukkasjarvi ......... 332 81.3 + 35 | 
AST ne 80 90.8 +13 
Total in Norrland| 1.545 ie Tae 
Loberdd ts. 220.4. 5 34 775, | — 03 
Total material} «4.579 | 4778) 
Table 6. .Girls: 
nae | Total M % Hb a 
District | nates total Deviation 
Umea elementary 
e 0 nn, erree 169 io2 — AT 
Umea Training 
College, (0k 24 73.7 — 42 
Savar and Bygdea 31 71.8 — 6.1 
ESEMOER ON ood ce wack 80 75.6 — 23 
VSO sith eescin. Wie? dD 71.4 — 6.5 
AOC I OR Bere Re 323 13.9 — 40 
Beer WON, 5.31.1, see 28 13.4 — 4,5 
Weeertorg ...4... ness 32 73.0 — 49 
DV ORDIO® vedere testocene: | 52 84.5 | + 6.6 
lbycksele. ....:4<.c008 80 79.6 | + 147 
DGEOtCA | 0. bisuee sie 33 83.8 + 5.9 
Eo UCRISCIG) ..f,05-8eo 5: 30 82.1 + 42 4 
| Pr eOlOcete oUt as ag 78.3 +. 0.4 | 
CAMA AO occas cas 25 (las —. 6.6 
| JUKKASJALVI 22. 0308: 372 81.9 + 4.0 
(os yet ere ree 73 90 + 12.1 
Total in Norrland! 1.474 ee: 
Liberéd oo... a 25 | 81.5 4. 36 
| | | 


Total material | 1.499 | 77.9 
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Diagram 4. 
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In this way the difference between the total medium hemoglo- 
bin percentage for the district and the general medium can then 
be calculated. The result is shown in the subjoined tables 5 and 6. 

The six graphs in the opposite Diagram 4 illustrate the medium 
hemoglobin percentage of boys and girls respectively. The confor- 
mity between the two curves both in regard to their actual level 
and with respect to variations according to age is rather striking, 
especially in those districts where the number of children exa- 
mined is relatively large (Umea, Kalix and Jukkasjarvi). It is 
interesting to note that in the Kalix district the curve for girls 
is two years in advance of that for the boys: there is a similar 
tendency in the Umea district. In the Tarna district the girls 
are one year in advance of the boys. 

A eomparison between the general curves for boys and girls 
(see the following Diagram 5) indicates that the sexes show no 
distinet difference in regard to the hemoglobin percentage in 
children of school age. 


Diagram 5. 





7 8 9 10 1B) LU 2eeaa mamas salir dir, 
(years) 


1929. ———_ Boys. ------ Geet less 


The figures for 1931 are summarized in the following table 7. 

The difference between the total medium hemoglobin percen- 
tage for the several districts and the general medium can be 
calculated from these tables in the manner previously described. 

As previously indicated, the whole material shows a marked 
difference in the hemoglobin percentage between the coastal and 
the inland districts. 
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Table 7. 1931 figures: Boys. 




















| Age 

Dis trie t SA fia Se 

6 |7|8 [9 |10|11 12 | 18 14 |15 | 

years 

ate ee Mimberh eT Ee ne Oe eat ie eee 
M % Hb| — |79.4|79.4|76.5|80.6179.8/79.6|82.3|77.3| -— | — 
Overtornea poe Nae cag ee Mis ty pe cms aS ee 
; Ty eee — ;— |75.6|76.5|74.3|80.0177.3/77.3|79.8|72.3| — 
silos iG ATI HTD On 114 eee he ee ale 
Big ce ener a = 173°9175.0176.8178.8179.1175.6177 8\ = 
he er fe ee MLB RY a eee ee 
Sele Sere suey RATE 77.8| — 179.8'75.6|78,1 Sie 8012189.8| =) — ab 


—}—|5 [138-|.2.)5 WL 8] 3 |—}] =. 


a A ot __ | — |78.3|78.5|77.3/80.3|78.2|78.6/82.3| — | — 
: SO ee Ga he Game OX kh ee ae oe [ese 
eS erat — 177.3175.9177.3|75.2|76.3|74.8176.8172.3| — | — 
1 30S 4a eee 





— | 2. POST BTL eS 
S| ty Bg oat eee ee 
— | -~ |82.3|84.8|87.3|89.3/87.3|87.3} — |— | — 


t 199 134-137 199 493 (er: ISS see | ee 
||77.8|74.4)76.0|76.5|75.9|77.5 78.6/79.1 a eee 


| 





County of Malméhus.. 


1931 figures: Girls. 





Kalix Nuniber) =. [¥e-6. 7 8. 19) We ieee be at 1 
M % Hb| — |74.6179.3|77.9|78.4|78.2|78.9|76.3|78.3|77.3| 77.3 

ec cieiens bi Se ORO Ge Ae ere 
w éeseewensscmess 177 8175.9 176.9171.6|10.2110.911 1.8185.8|9(.31— | — 

Hote ae a ee ee 
Pier a wee eC 44103,7116.3 156,5180.2)18.5.1709,0) == a fo 

be ay) aes ae fe Ye Ms i a ee ee 
nyCRBelew asta tpt — |77.3|74.0189.3/77.3177.3180.2/77.8| — |— | — 
Arvidsjaur ah Ct) ele adic oS (Me (cee ea = 
piece Semaboay aa a — |73.7|76.2|77.3|82.3|80.3|79.4|79.4/77.3| — | — 

oe Ses. al BE Beye | ST TS de | es co 
Bi as pee aea ae ee — |76.5|77.3|76,6/74.4|76.5|77.6|78.1184.0|77.3| — 


ae et Rh Be he 6 A. ee Se 
— | — |— 475.6/73.6174.8175.6 (72.3) — | — 
— |/— 12 |.1 Be ott Ble. 4 ibe Mh ome Wh are 
— | — |77.3182.3/77.3|84.3 184.8 |89.8|92.3| — | — 


— |18 |16. /27 .}83 |25 j80 (25 | 8 | 1.}.— 


County of Malméhus...) _— I77 9/75.0176.9/75.8|77.2(76.5|78.4(76.1177.8| — 
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Dable s. 





























‘Bo y 8. 
Nera unas Total M % Hb eae 
Drstricts Nes etal Deviation 
OCS ASIC eee oe mR es RE IO o4 Qe + 1.4 
PRU OMOMMOd. <5 5. scuuscns acti ha ache aes 43 ak — 0.7 
IE CURIA ee een eee Tae eC re 70 76.9 — 0.9 
EG Ones ores iaidetdiaay pica se Mannan ca ane 36 (90 + 1.2 
EME VNGUP RON Lk ie.) . 8 ova ah oh mawenes Ae ten AQ 78.8 + 1.0 | 
15) OSS 1010) 4 ga ae ee re Oe 92 19.9 19 
Vaikijaur Nomad School ..........:. 7 15.9 , —1s9 
STE Se Si i 15 86.6 ~ + 8.8 
INGER AMO lOtal” <2 skaetacastes sac ehs 364 17.8 - 
County of Malin onus) oo jco¥ cance: 222 16.9 a 
Gar bs: 
gee Total | M 9% Hb eae 
Drs trrect.s News Fatal Deviation 
Geet Set reaye tings 88 elas ada aes ang eae 24 (8.0 + 0.5 
CRONE Gate psausataus Heian as tere ss 87 PEL UA 
BP SCO Ue dS ataktr et oak cin sani Olek esaioncs neta 69 16.6 — 0.9 
WEG AOI echo taka gsdecd eign die bac: Pager: 20 (oi + 0.6 
(Mey HOSP ARI ease lacie ks aoe eee a 47 17.8 + 0.3 
OVO KIS) 5.x nasociec ts over est Me 82 TTA — O01 
PVoarkijaur- Nomad: School) ....<c..45< 17 74.7 — 28 
EID ie SG a eile eae Dee a ee TRA 1) 83.6 +61 
ING@PERANE Ota oi acta pcdohiatnnetates 421 T15 — 
County of-Malmohis- 2.2 22 oc 178 name OG == 





In a manner similar to that previously described, the general 
media for the coastal zone and the interior have been calculated. 
and the deviation from these general media computed. 

The districts of Umea, Savar, Byedea, Burea, Byske and Kalix 
have been included in the coastal zone, those of Dorotea, Stensele, 
Tarna, Sorsele, Gallivare and Jukkasjarvi in the interior. The 
results of these computations are given in tables 9 and 10. 

A striking feature in these tables is that the deviation from the 
general medium shows such marked differences in the several 
districts of the interior, as regards both boys and girls. It will 
be seen that the highest figure is that for the Tarna district, and 
that the percentage successively falls in the following order: 
Dorotea, Stensele, Jukkasjarvi, Sorsele and Gallivare. The diffe- 
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Table 9. 
Coastal zone. 


Boys (General medium = 74.8). 

































































Age 
District So ay pe ea a fn ee Deviation 
7 Fs | 9 | 10 | 11 | 12 | 13 | 14 | 15 
: . 
Umea elementary 
SCIOOIS eo. setae 
Number 538 (32 | 54>). 38 rd ee os Pe 4 — 
M % Hb) 75.5) 74.9) 74.6) (32) 72.7) 75.5 poe bass —- — 0.4 
Umea Training 5 +) 3 2 )— 2 I 1 — 
POUR GO i x. hae sa 73.0| 76.0] 66.0} 78.5} — | 73.5 | 76.0 | 71.0 | — + 51 
Sivar and Bygdea . eee Reena eer he wk. ie a ee 
ee ee 68 ol 15 | Tho Val 1801 Tom (iG. 0n es | hes 
Rures 6 Me ie Se 5 a | 9 6 ‘f = _ 
Bid nee ores 12.4 Gay 11.8) °%6.2) (03 Sesto! — | — — 0.3 
nen 2 Nay ee aa ae: MS a ey ee 
Aer ae 63.2| 75.5| 87.8| 71.6] 74.8 | 80.4 | 77.8] 73.7| — | — 12 | 
Kalix 30 | 89° [35 +) b2- 145 (D2) 26 110° Foo 
Wee beth 72:8) T16| 15.2)" 72.9) 76.2) -17.2 | 79.0 | 735 | 790 | 0 
Total |105 |108 |119 [1384 |73 |96 |78 |17 | 2 
M6 Hh | 73,7) (3.1) (44) 738) 763.) 164 17.8 | T4A 79.0 -- 
Girls (General medium = 73.6). 
Ap te 7e 
District Fate eapirtag E og SA IC Large ve or Deviation} 
ep) salto | fone 12] 13] 14| 15 
Umea elementary ere ee ae ae ane eats ce 
schools.....2 eal. 
Number 41 ZO Noe 23 i LL iGe tee % 1 
M % Hb] 73.3 | 70.5) 72.9 | 71.6| 73.2 | 76.8 | 76.8 | 77.7 | 72.7 | — O04 
Umea Training 4 4 — 5 1 3 7 — | — 
Collage 162.062: 73.5 | 72.38, — | 77.0] 77.0 | 67.7 | 75.3) — | — + 04 
1 3 10 6 a 2 3 1 -— 
Sivar and Bygdea | 79 | 7451-752 |.70.9| 74:2 | 867.709 | 692 | — | .— 128 
Buses 8 10 -htO 22 WO AS o 2 — 
Ve ere aa ee 69.1°| 72:8| 73.3. | 74.4°-74.8 | 75.9 | 76.8 |.57.8; — | + 2.0 
en i Ui PS SS Tas ee ‘Rei ie: ase Ook 
a ew Sk ee 56.8 | 70.5! 66.8 | 74.4] 68.8 0% 79.9 718. —-| = 22 
atic 18 54 | 49 HO. AO) Oe (oo 
a Me 74.3 | 748/714 | 71.8] 774 | 745 Kalix cen | tae | Ta] ta | 1.8] 772 | tds [732 [782] — | + oa” — | +08 
Total} it4 RIO. 92> aes Te ee eae oe: 1 pA 
M: 9 Eb F424 Oo T22e Bol FG ear fo.) Co.eal Ca Bee. t 
































Table 10. 
The Interior. 


Boys (General medium = 82.0). 

































































Age 
District ar Deviation 
las ag eto 12 13 | 14] 15 
Dorotea Number| 3 4 Boo 7 4 |10 3 ae i 
M % Hb/72.5 | 79.5 | 80.1 | 85.2 | 83.9 | 87.0 | 842/799} — | + 3 
ae A ale Oe Wcge lee AR geo oe a eg 
Sg pooner arse: 84.0 | 77.8 |. 82.1 | 82.1 | 81.5 | 85.5 | 81.5 |84.0]/815]/ — 05 
ae Soper | |G Ne te ge Sa eee 
I ean ae 80.7 | 75.2-6o4 | 8401 79.5 185.7 4.863) =. = | — a8 
Galliv 7 ie. eee es |e oe sak a eae aE 
oS a ae 75.8 | 78.3:| 79.6 | 85.8 | 84.1.| 80.8 | 87.5 | 88.3 | 85.81 — 11.9 
eg ae Bl. 7 1 4S AP SOA I Ge 44s 194 1 10 
"ee io ela 81.7 | 81.6 | 79.7 | 81.7 | 78.6 | 79.0 | 84.7 | 85.2 | 88.2) — 07 
Bes 6 Ge cl eh Fa hale BS Vai Meat Bal 4 | 
ere ee 74.3 | 80.1 | 83.3 | 79.6 | 81.4 | 84.7 | 82.8 | 83.2 |85.1| + 88 
Potal [v1 108-199 217 Go WAT Vor ST 4116 ue 
M % | 80.4 | 80.4 | 80.7 | 82.0 | 80.3 | 83.9 | 84.6 | 84.6 | 86.9 = 
Girls (General medium = 82.2). 
| x oe 
District — Deviation 
| 7 |B, ae |e te WaT Veal ts 
Dorotea Number] 2 2 2 4 5 4 oe | 6 2 
M % Hb/ 89.6 | 79.6 | 76.6 | 80.9 | 82.6 | 81.7| — |833/896} + Le 
ee FA Gee elses ear arian sree ok eel tg ee ena ee 
See cent “1804 1/804 | Sl4 | 797 18441 836 | B86 (S36 1 — 1 — 0d 
ae ip ie be tO UMC AM Aca peg Ui ah oe 2 
CES ates 82.3 | 76.3°| T7.6 | 86.0 | 606 | 89.3-184:3:186.3.|>— | == 8.9 
Giallivare 3 4 ae 4 | 4 4 I em 
sebaericenst Sie eSi@ | 2 AhB2e/808.1-68 Be] 89:6)79.9.| 2 9 
wee Bode” <ho ga abr MLN. Dade S66 tal ho ley 
| ukkasjarvi ......... 81.9 | 79.9 | 81.4 | 81.2 | 76.9 | 77.4 | 85.0 | 85.9|83.5 | — 03 
ia PLLA It tol Sk Oe Be Oe Se ch | 
gre eG Be OO 6n 1 O.T | 79:04) S464 08 0 83.1 | 84.2 83.6 | a a8 
Total 70. 187.90 181.148 | 4 | 85 76 | 11 as 
M % | 822 179.7) 80.4 1-81.77.51 4 Boy ces 85.4 | 84.6 ee 
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Diagram 6. 


























7 8 9 TO, TI 125 $3 014-2 hbpar 
~ (years) 


Boys. . Girls. 





rence in the hemoglobin percentage between Tarna and Galh- 


‘yare is 20.7 % for boys and 18.7 % for girls. 


The difference in the hemoglobin percentage in the coastal 
zone and in the interior is strikingly shown in the graphs headed 
Diagram 6. 

The average distance between the two curves corresponds to the 
difference in the general media for the two sexes in the coastal 
zone and in the interior respectively. This difference is 7.2 per 
eent for boys and 8.6 per cent for girls.: , 

These investigations thus show that the school children exa- 
mined in the coastal zone of Upper Norrland have, broadly 
speaking, the same hemoglobin percentage in the various districts, 
and that this percentage is considerably lower than in school 
children from the interior. They also indicate that there are 
considerable disparities in the hemoglobin percentage in the 
different districts of the interior. 

The material included in the investigations made in 1931 was so 
small that, from a statistical point of view, it is scarcely commen- 
surable with that for 1929. But, if a direct comparison is never- 
theless made, it will be found that the hemoglobin percentage for 
the total number of boys examined in Norrland was 781 % in 
1929 and 77.35 % in 1981. The corresponding figures for girls 
are V739.%- im 1929 and (75 3% im 29Sl..oThe, 193 ficures or 
Skane are 76.9 % for boys and 76.7 % for girls. 
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Etiological factors. 
Climate. 


The marked difference in the hemoglobin percentage in school 
children from the interior and the coastal zone respectively is, as 
shown in other parts of this work, partly due to climatic condi- 
tions. In addition, the height above sea level seems to be a factor 
of some importance. The reader is referred to Part II of this 
book and to the previously mentioned study by Werprnrus, from 
which the following table is reproduced : 








Table 11. 
Boys Girls 
7 1 Ae iene 

pe 3 m+ ~ + pes 2 S H+ mH bes 

PS [Ee SSe se2sea] ¢ |we|Sssl es gise gl 

er Sor) SSO One ois S Ole Ss ee 4 CS = S| 

ae Ee Maes inci age i Sp Os eee Sia se | 
Number ...| 247 (543 | 199 215 705 «1196 les Nes) 216 «i] 
Mite Hib...) tas (5.2) 488 184 | S24 (387° (4.0) 178 Coe OLS 



































Anthropological factors. 


It may be questioned, however, whether this striking disparity 
in the hemoglobin percentage is not partly due to anthropological 
factors. As has been pointed out in Chapter I, the population 
of the coastal zone is of purely Germanic origin, whereas that of 
the interior is partly of a pure Lappish race, partly a mixed race, 
of Germanic, Finnish and Lappish origin. 

A basis for the determination of this question is afforded 
firstly by the records taken of the weight and stature of the 
school children examined, and secondly by the subjective estimates 
of the state of nutrition of the children. In the reeords the latter 
was designated as good, ordinary or bad. 

The relation between the height and weight was computed on 
the basis of the tables published by Caru Soui¢érz in 1922. The 
latter investigator adopted RouwrER’s »index der Korperfiilles, 
recommended in RupoLtF Martin’s »Lehrbuch der Anthropologie» 
(Munich 1914). This index expresses the weight of the body in 
grammes, in percentage of a cube the edge of which is ‘equal to 
the height of the body wm centimetres. The formula for the index 
ROO orly welgnt 
LS) SS 

(height)? 
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As Ronwrer’s index varies according to age — or, what comes 
to the same, the stature —, a certain stature corresponds to a 
particular index. Scui1éTz’s tables are based on deviations from 
the »normal index», expressed in percentage of that. index. Thus, 
given the height and weight of the child, the percentage by which 
the ratio between the height and weight deviates from the normal 
index can be read off straight from the tables. 

In tables the plus or minus sign in front of the figure ‘in- 
dicates whether the child is above or below the normal weight. 

In order to avoid any possibility of misunderstanding, the 
following passage is reproduced from ScuHi¢@TzZ’ study »Skole- 
aldern» (1927). 

»In medical literature comparisons are nearly always made 
simply on the basis of the estimated normal medium figures — in 
judging on a given occasion (say in the case of anomalous devel- 
opment) the normality of an individual or of a single dimension. 
In this way, however, it is not really possible to draw any con- 
.clusion whatsoever as to whether the individual (or the dimen- 
sion) is abnormal, or »not. ordinary», or normal. In order to 
arrive at such a conclusion —— if the estimate is to have any value 
as anything more than a subjective opinion — it is quite indis- 
pensable to know the normal deviation from the medium.» 

In regard to the ratio between the height and the weight of 
the body, Scui¢Tz has computed this deviation on the basis of a 


a File eae 
coefficient C, the formula of which 1s* C= ey 





M designates 


the medium index and o the standard deviation from that value 
within a certain age-group. In the above-mentioned study »Skole- 
aldern» (p. 64) ScuidTz illustrates »the deviation in the ratio 
between the height and weight in elementary school children 
— as expressed by Rohrer’s index», mm the following graph 
(Diagram 7). | 

_ This diagram indicates, as regards the children examined by 
ScuHié7Tz, that in the case of girls the coefficient of deviation is 
less according as the age is lower, and that in all ages it shows 
greater variation in girls than in boys. ScuHiéTz contends, with 
the support of other investigators, that his formula has a very 
wide application not only to children from diffferent parts of 
Norway, but also to those of other nations, though certain races 
— such as the Romance peoples and the Jews — show a typical 
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Diagram 7. 
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deviation. It should furthermore be observed that a certain per- 
centage of children under weight is normal in any large material. 
In fact only 68 per cent of the total number fall within the limits 
of the »normal» deviation. This signifies that normally 16 per 
cent should be under weight and 16 per cent above the proper 
weight. 

On the basis of the above explanatory observations, let us 
first see how the subjective estimates of the state of nutrition 
of the children examined in 1929 and 1931 work out in relation 
to ScuiéTz’ estimates of the percentages of »over weight», »normal 
weight» and »under weight» children. 


State of nutrition. 


Table 12. According to our investigators. 






































According to ene : Not 
eS hiate Good | Ordinary Bad aera | Total 
| 
OVE OLE 2 os coicnziine 400 145 8 20 O73 
Normal weight ...... 1,042 1,624 235 .93 2,994 
Under weight ......... 153 455 280 19 887 
NOt BOUUOE ec. ce ufone 10 32 i! 5 48 
Total | 1,985 | 2,056 | 524 | 18%" | 4,502 | 
Table 13. According to our investigators. 
According to : , Not 
ees Good | Ordinary Bad abated Total | 
Ae ee 133 455 280 19 887 
Sad pion 15 % 51.3 % 31 % 2.10 % | 100 % 
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The following table shows, in percentage, how the children who, 
according to ScuiéTz, would be »under weight» have been elassi- 
fied by our investigators in their subjective estimates: 

If we take the group of 524 children whose state of nutrition 
was designated by our investigators as »bad», the percentages 
according to ScuidéTz work out as follows: 


Table 14. 
Bad. 

Onier awerghittss.2 see ee se 6 

. 2% 3 
Normal: weight... 4: hve 2 oe % 
¢ ») 
Undér weight, Aitaex.0.0.a oe 6 
ae : , 1 
INGUStatGG.7- st rest ees = 0.8 9 


Total 524 children 


The above tabular summaries show in a striking way how im- 
portant it is, in judging a large material such as this, to compare 
the results of different methods. Out of the 887 children who 
would be »under weight» according to Sani@Tz no less than 66.3 
per cent have been classified as having a »good» or »ordinary> state 
of nutrition (Table 13). And out of the 524 classified as having 
a »bad» state of nutrition, 46.3 per ‘cent would, according to 
ScH1¢TzZ, be »over weight» and »normal weight» (Table 14). 

Another question of considerable interest is what the percentage 
of »under weight» children would be, according to ScuHi@Tz, wm 
the various districts. The figures are given in the subjoined table, 
where the districts have been arranged according to their distance 
from the coast. It should be noted that the figures comprise the 
entire material, without any elimination. 

In examining these figures one should bear in mind firstly the 
observation made above in regard to the normal percentage of 
underweight children, and secondly that the figures may be 
warped by certain errors due to the fact that the measurements 
have been made by several investigators each with their own 
instruments. 

Noting these points, we find that, very broadly speaking, the 
percentages within the various groups correspond tolerably well 





Table 15. 
Dee ee: Under- woe fot) | | Number of 
District ; weight children 
examination 
percentage examined 
Umea elementary ee oo ee ae 
SEMOOIS 22.0060 ssi oss 1929 24.8 % 423 
Umea Training 
WOlege ~ 2.565 >.4/.39 1929 16.7 % 54 Coastal 
Savar and Bygdea 1929 6.6 % 106 One 
ET) ey: eee anes a P29 18.3 % 186 
| Sgn 2 ane ey eer ee 1929 25.8 % 97 
Bee lice Oriel. aks: 1929 18 % 661 
Sot ani es teen eC 1931 AL.7 % 139 
Byron cil che 1929 23.5 % AP ae Ae Te ay Peary 85 
DEGOPTOTE: .0-sdn2c~ as: 1929 16.7 % 96 Outer forest 
NOMSTOs....0 ee ee 1929 21.0 % 119 zone 
Ov ertornea.. a Bee 1931 Bod Eee oe ee eee ee, 136 
ENE een riled ee" agai. bays HOR me wee. hae ce N37 9%. 139 
LY CKSClG: 6.5.0 .08+5 00: 1929) 23.8 % 143 Inner for- 
Cat] Se eee 1931 25.9 % 58 est zone 
A VIOS PAUP 6 ole. 1931 28.3 % OZ 
BV OTOUC A. Lisd cts oecionn's oe 1929 10 % aaa” oe arr vales aan dee 1 ine 90 
ShEMGOIC -.0 cece vets. 1929 26.4 % 121 
SOLE Cee Peer ees 1929 6.6 % 12 
OK NOL. oe ce oie 1931 27.9 % 19 M 
Vaikijaur Nomad- ee meen 
BOHOL ceil .., 1931 On 6 24 ainous 
Gallivare .....-5....- 1929 0 % 57 ae 
ODIs cee he tanta hake 1929 8.1 % 123 
pS Oekaki 19S oes oll 
| Jukkasjairvi eee: 1929 20.7 % es oe 785 
County of Malmoéhus 1931 13 % Se eee A 399 | 
Total | 4.465 Bn Maal ae sicaha a 


with one another, whilst there are certain marked disparities 
between different groups. Thus in »the inner forest zone» we 
find the figure 13.7 %, in the coastal zone 41.7 %. — The figure 
6.6% for Savar and Bygdea in the latter zone deviates so 
markedly from the mean that its accuracy may be questioned. — 
In the »mountainous zone» Stensele, Jokkmokk and Jukkasjarvi 
(inclusive of Kiruna) show figures above 20 %, the other local- 
ities figures ranging between 10 and 0. Though Gallivare and 
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Jukkasjarvi were examined by the same investigator, they never- 
theless show a difference of over 20 per cent. 

The figures for 1931 were based on records made by a single 
investigator. It will be seen that the percentage of underweight 
children at Vaikijaur is nil, and that at Tarna it is extremely low 
(3.2). As regards the latter locality a very low percentage of 
underweight children (8.1 % ) was recorded also in 1929. Remark- 
ably low percentages were registered also at Dorotea and Sorsele 
in the last-mentioned year. 

The facts Just mentioned indicate that the ratio betes the 
height and weight in the districts with a Lapp population differs 
from that on which Scui@Tz’ method was based. Children from 
the mountainous districts begin to be »thick-set» at the early age 
of 10 to 11, which may possibly be due to earlier puberty. The 
figures from the districts where the population is intermixed with 
the Finnish race (Overtornea and Jukkasjarvi) are in fairly 

close conformity with those of the coastal zone, where the popula- 
~ tion is, aS Stated, purely Germanic. 

In accordanee with the method adopted in caleulating varia- 
tions in the hemoglobin percentage, we have worked out the 
medium ratio betweeen the height and weight at different ages 
in the various districts, as compared with Scui¢éTz’ normal figures. 

In order, as far as possible, to eliminate the play of chance, the 
material has been arranged in four groups. The first group com- 
prises the coastal zone (Umea to Kalix), the second the outer 
forest zone (Bjurholm to Overtornea), the third the inner forest 
zone (Asele to Arvidsjaur), and the fourth the mountainous 
zone. The results are shown in Table 16. 

In the mountainous zone we find, both in boys and girls, an 
average height-weight ratio very close to zero, that is to SCHI@Tz’ 
normal ratio. In the coastal zone it is the boys that have the 
»worst» height-weight ratio, in the forest zones the girls. 

The graph in Diagram 8 illustrates the height-weight ratio actu- 
ally measured, as compared with the normal ratio according to 
Scuiétz. For the sake of clearness, the graph shows only the 
eurves for the coastal and mountainous zones and, for the pur- 
pose or comparison, the curve for the provinee of Skane. 

The curves for the coastal zone — if we imagine them levelled 
out — will be found, broadly speaking, to correspond fairly well 
with the normal curves, but lie below the latter. The curves for 
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Table 16. 
Boys. 
7 8 | 9 10 11 12 13 14 | Total 
| 
AO ay) yao Ea oy (aL? 10 17 | 770 
— 3.14]— 3.31]— 2.67|— 1.76|+- 0.53] — 2.45] — 0.67|— 2.65|— 2.18 
12 23 a2 28 35 42 Ae Be TOG 
— 7.09|— 2.17/— 3.13}— 1.61|— 1.72|/-+ 1.55) — 0.59|— 0.63}— 1.47 
40 31 20 32 37 18 3. | 190 
— 3.12|+ 0.16}/— 2.60)/-++ 0.47] — 2.30|— 1.95|+- 1.67;— 1.62 
A. (1OT Ade. Od 88 53 90 56 | 686 
— 2.84|— 2.38)-++- 0.92|— 0.77)-+ 0.40) O85) 1 2.06)-+- 5.27|+ 0.18 
GiPrds: 
HID | 107 [146 C2 Nahe 83 28 | 759 
*|— 3.56] — 2.48] — 1.50|— 1.13] — 3.42|— 3.39|-— 1.69|— 3.75] — 2.39 
2 30 35 33 29 28 ks > Tg? 

— 5.91)/— 6.16|— 2.86] — 4.55|— 2.24|-— 6.78]— 2.67/-++- 8.00|— 4.16 
6 44 24 32 28 46 20 De aPae 
— 4.18!— 3.33]— 3.33|— 0.94] — 3.04]— 2.72|—10.75/-+- 2.00/—- 3.18 
8 91+). 142 99 70 637 | 102 78 | 693 
= ll 0.77 eS oa) Elst as on a 6.60)/-- 0.71 
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the mounatainous zone, on the other hand, cross the normal cur- 
ves. This seems to point to some difference in the laws of growth 
of the children in that region. The curves for Skane, broadly 
speaking, follow the normal curves, but lie above them. The 
percentage of underweight children recorded in Skane was 13 per 
eent, instead of the normal 16 per cent (ef: p?_73). But, as the 
measurements were made by a single investigator, this may be 
due to some »systematic error». In the Norrland coastal zone, on 
the other hand, the results of a number of investigators were 
compared with one another, so that possible »errors» would 
presumably neutralize one another. “i 


According to the standard handbooks on hematology, there is 
.no constant connection between the hemoglobin percentage of an 
individual and his state of nutrition. In the ease of loss of flesh 
the total amount of blood decreases in the same proportion as the 
other tissues, so that the relative amount of hemoglobin, or, in 
other words, the hemoglobin percentage, remains constant to the 
last. The reverse is the case in overfeedinge. 

To sum up, it may be stated that the investigations have borne 
out the previously observed fact that the hemoglobin percentage 
is not affected by the state of nutrition. 


Diet. 


The dominant question as to whether there was any connec- 
tion between the various kinds of diet and. the hemoglobin percen- 
tage was not answered by the school investigations as definitely 
as would have been desirable. | 

Owing to the way in which records were taken of the children’s 
diet, namely through the school teachers, and for certain other 
reasons, only about half the number of school children could be 
treated statistically in this respect. In view of the fact that the 
diet of school children who have passed the infant. stage is much 
the same as that of adults, the data obtaimed in the district 
investigations afford better guidance. In regard to the ecompo- 
sition of the diet the reader is referred to Part II, Chapter I. B. 
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Jt may, however, be useful here to note the designations adopted 
for the principal kinds of diet: — 

The L' diets consist of milk-meal food (inclusive of unfer- 
mented hard bread.) as well as potatoes and butter, but very little 
meat. 

The B* dvets, in addition to milk-meal food, comprise also 
meat, pork and eggs. These diets are thus of a mixed character. 
The S* diets consist of pork (American and Swedish) as the 
principal item, as well as bread, butter and coffee. 

The Roman figures after L, B and §8 indicate how far the diet 
is varied (I = unvaried, II — somewhat varied). 

The letters a), b) and ec) indicate to what extent, if at all, 
fruit and vegetables are included in the diet, a) signifying the 
absence of those foods. 

The L diet is particularly characteristic of the coastal zone. » 
In view of its composition, however, it is rather common among 
children in general. Thus in some of the inland districts its 
frequency is about 60 per cent. 

The frequency of the various kinds of diet in the various 
districts and the medium hemoglobin percentages (corrected) are 
shown in Tables 17—18. 

These tables are compiled in the same way as those showing 
the variations in the hemoglobin percentage according to age. 
The kinds of diet are arranged in an a) series and a b) series, 
and separate tables are given for boys and girls. 

It will be seen that the S diet is very rare among school 
children. 

It should be reiterated that, owing to the way in which the 
material has been sifted, it has been scarcely possibile to avoid 
certain errors in the hemoglobin percentages and the frequency 
numbers. But, as above indicated, experience shows that the 
Lia diet (the unvaried miik-meal diet) is more common in the 
coastal zone than in the interior. The basic data from Kalix were 
not amenable to statistical treatment. It seems, however, that 
the LJa and Bla diets are most common in that district. 

It will be observed that the lowest hemoglobin percentage is 
found in school children whose diet was of the LI type (un- 
varied), and the highest hemoglobin percentage among those who 


1 L = lantbruksbefolkningen: agricultural population. ? B = blandad: 
mixed. % S = skogsarbetarna: forest labourers. 
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Table 17. 
District Lia} Like |. Bla.-ieSla | bib |} Lif |-Bib: } Total 
Umea elementary | | 
SCHOO Rede iee. 
Number| 8&8 31 43 - | 2 17 76 Lid 
M % Hb] 66.1 74.7 | 76.8 — | 748] 75.8 | 74.6 74.8 
Umea Training — — 3 — — 4 9 16 
College ....... nee — ~- 17.8 — — | Sit | -80- 79.9 
Burea oT 29 22 = = ea = 78 
atshecBNata! ayes rarata ete eu sre 72.8 75.2 TGA > ie) ae 74.9 
aes 2 13 5 — — 3 4 27 
aaa nL LE ce 12155 | 4234 782 a) Boag ee 
Byurholm > : = 2 i oe Ss i oka 
Oe Ea ae a 13.0 | 688°) OBO |e) Fee 
a 15 8 = |.=— — =e 23 
DG POPTOPE: incised... a 689 | 894 ae = = x, 730 
Lycksele ue g a is ah ES a 
EVES CAC eine ators mets 79.9 80.2 79.6 Exe rise, pane. =a 79.6 
Dorotea [ “ <; ate a os 
ine ia ac esha Aatene to ioe 79.5 85.9 88.0 Se a Se iy 85.7 
Stensele a 7 : : a Ss = S 
be a 82.8.|. 82.0 |. 16.7 | 821.) — = =< 81.6 
Sorsele : - os x = 2 aS b 
WYUTBULO 2... crececccoee 76.9 V7.8 80.4 ae vTiaet v3 = 18.6 
Jukkasjarvi 11 gi = ie : < es ree 
eX alia ae (32) STD OA TS 4 = OOA I Sa:9- | 08.8 2 cen 
Bee 9 30: | 39 best hb — | — 79 
a 89.3 | 89.9 | 91.7] — | 989] — = 90.8 
Total | 126 247 19) 9 7 54 107 741 
M. 9% 3b 18.5 




















had a more mixed diet (BI); also that the b-diets (with some 
fruit and vegetables) show, broadly speaking, somewhat higher 
hemoglobin percentages than those without any fruit and veget- 
ables (the a-diets). 

The figures for Umea und Jukkasjarvi bear out the view that 
school children whose diet has been somewhat mixed (BI) have 
a higher hemoglobin percentage than those who have subsisted 
on an unvaried milk-meal diet (Lla); and that children whose 
milk-meal diet has shown some little variety (Lila) have a hema- 
globin percentage intermediate between these two percentages. 
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Table 18...Gairls. 
District lias) Lita | Bila) Sila Lib | LEb+y} “Bib | Total 
Umea elementary 
BOMOOUB on. vecwit. oe 
Number 4 Dp} 43 — a 12 49 13h 
M. %¢-Hb} “38 70.5 out — COS D2 (3a bok 
Umea Training — 4 5) = — 6 14 27 
CONGO. 1.0.8 we — 68.6 76.1 - os 73.6 Cont (29 
Burea He af ze ne Js = ZZ oe 
: é pap ceo posloeoaconT[ 78.5 76.9 yar el = ee —s = MS 
Bocke 3) is 7 -— — 8 9 42 
GEICO 2 sactiaue Lean notiee 60.6 Wee | Ft Bo ee Se Ga Toe 72 
Byjurholm 9 ne ie a ns re 
Ee ee Ane es 691° | 668 | 65.5 | — | — | — ==") OO20 
' sok 12 3 — | — a — 1d 
DOSCFIOTS —. 0.200565 -+- ce Te. ion a rah ue 72.4 
Peel 24 29 12 — — — -- 65 
DY CKS CG roe sieias esi « 26 ee 80.2 Towa — ed ere om 78.8 
Dorotea . 2 are hae is * oF 
Se ei 85.0 82.9 84.2 ae eer wees was 84.1 
Stensele ' > - 2 oe ae oni Ph 
ie ee ee 81.5 | 83.0 | 743 | 85.4) — | — = | 82.0 
Sorsele E 2 ” ei, ae AS af - 
IE BED OME GOOUDS 90.4 77.6 M9 ee ae pra’ rates 78.0 
“eee 9 57 28 ey aie) 18 hoe 
BJALVI ...-.- 00. 13.9 | 18.3 80.3 = 78.9 | 83.7 82.3 80.3 
Tarna 2 ee e) itd an ae us ie 
iE OOODE COBOGO ONE 84.5 91.6 89.9 a nod ate feeds 90.0 
Total oo) 234 165 8 6 66 90 668 
M % Hb | 78.4 























In short, the unvaried milk-meal diet (Lla) seems to result wn 
a lower hemoglobin percentage, which increases according as the 
diet is rendered more varied by the addition of fruit and veget- 
ables, or otherwise. 

The following tabular summary (Table 19) is the result of 
an attempt to show how the heght-weight ratio varies according 
to. the principal kinds of dret. 

‘It should be noted (1) that the number of »underweight» 
ehildren is considerably larger in the b) series than in the a) 
series; and (2) that the children in the Lla group have a lower 














Table 19. 
| Diet | Lia_ | bila BI | 1b 1 Lb). Bil | Total 
aie | 
INCI oe cic tose oe 220 481 306 13 120 197 1,392 
M % acc. to Schigtz | — 2.0 | — 0.9 | — 0.6 | — 2.0 | — 3.9 | — 3.2 


























height-weight ratio than those in the LIla and BI groups. As the 
LIb group is so small, its figure can be left out of account. 

The observation made in the preceding paragraph under (1) 
seems surprising. As the caloric value of the diets in the b) 
series (with some fruit and vegetables) is certainly not less than 
that of the a) series, it may be presumed that other factors have 
come into play. If the same material is distributed according to 
the interior districts and the coastal zone, we obtain the following 
medium height-weight figures for the interior :— 


Table 20. 





Diet | Lla |. Lila LIIb | BII | 








BI | LIb 








M % acc. toSchigtz| — 1.9 | + 0.4 | + 3.0 | — ak — 4A | Bey 





A comparison with the results obtained on the basis of the 
total material (Table 19) throws into relief the pecularities above 
noted. This again points to the curious deviation from the 
normal height-weight ratio according to ScurTz which has been 
observed in the »mixed race» population of the interior. 

The population of the coastal zone, being mainly of pure Ger- 
manic race, should, one might suppose, serve better to indicate 
the possible variation of the height-weight ratio according to the 
kind of diet. A tabular summary for the coastal zone works out 
as follows :— 


Table 21. 


Diet | Lia | Lita 








BI | LIb | LIT | BIT 





M % acc. to Schistz 





— 09 [_ 1.6 | 3.4 | 23 fad 3.2 | — 3.0 | 








This table thus gives the curious result that children living 
on an unvaried milk-meal diet (Lia) have the best height-weight 
ratio according to ScHI@TZ. 
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In short, these investigations have not borne out the supposi- 
tion that the height-weight ratio of school children is affected 
by the composition of the diet. | 

It should be added, for the sake of completeness, that the results 
of the investigations made in 1931 correspond, broadly speaking, 
with those of 1929. As regards certain diet groups, however, 
the 1931 material is so small that it is not fitted for statistical 
compilation. 


Consumption of coffee. 


‘In connection with the diet investigations, an attempt has been 
made to show how the consumption of coffee affects the hemo- 
globin percentage, and thus the health, of school children. This 
enquiry has not borne out the prevalent view that the consump- 
tion of coffee in Norrland is excessive as regards school children. 

As a basis for this enquiry we have taken the number of cups 
of coffee consumed per day. For statistical purposes these num- 
bers have been divided into groups, as follows:— 


0 cups a day » 
13 > 
4-7 » » » 
uh a es 


The following is the result of enquiries made on this subject 
in regard to 2,639 school children :— 


498 (= 18.3 J ) no coffee== 0 cups a day 
Peis. (= "Ti.0- 7% I—3 » »“» 
VS (= 45%) 4—T » » » 
100 (=o 977) ke, Py ya 
2639 


The relation between the consumption of coffee and the hemo- 
globin percentage is shown in Table 22. The frequency numbers 
are given in the upper row and below them the medium hemo- 
globin percentage, in the same manner as before. 

It will be seen that this table does not warrant any definite 
conclusions in regard to the effect of the consumption of coffee 
on the hemoglobin percentage. Indeed we observe in a good many 
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Table 22. 
| Boys Girls 
| Distoepe t ees ae NT ae 
0 1-3} 4-7 |>7 0 1-3 | 4-7 |>7 
Umea elementary 
BETOOIS 25. .c. geatecees 
Number |102 {138 1 — 76 95 2 — 
Mes SEED PT oS aa a 1972.0 (74.4 10.2 = 
—_ Ca 9) : a pe 
Umea Training College 4 6 Bs 7 We ee ] 9 Ss ry eS See 
Savar och Bygdea...... 7. ae ie eee = eT Fa itor Md 
iiiahe ; 29 Sie 2 er oe 31 _ Zs 
Pena ost ee ed ee 796! 76.4 | 82.3 = es leh oe 
wacls 14 26 — —-| 17 38 pi — 
ys Oe ieee iets web eee 70.9 74.0 wt * on, 67.6 73.0 72.6 te: 
rite ay : so (ttt 3 — 135 {11 | — a 
Kalix (1929) tava ievalteyera a aote epaieie rhe 72.9 83.9 i 136 72.9 aT oe 
: Be Pag hy ee eg eae ee eee 
Bjurholm FID CN CTCL) CHO MEIC IO 71. 72.3 a nes 69.7 135. Sp Pw 
DOGODLOUE 2. sec) ccavensoexs +, a Mh ena ees és eee ee 
Wont ees, Sd gee ee 
eee a ee ey, ee ee 
Dyeksele, (19279) .2....«4 =. ees aa. =x ive y Ole tae 
Dorotea 3 | 34 ; 3 1 = 
Ny Aeeet eee rte eevee tet esevesn 94.5 84.3 =e Ae 4 = 80.6 101.2 Pex 
St j == | 4h 3 — = | oo 2g — 
enimbler a 28 —. | 8181807 bis 1 860 LP eeaeluee 
Srnee 4 5D 3 — 4 53 3 — 
DP Peas aE hee aden, Ge — | 749)79.4 | 674) — 
Gullivare ee ee eee came ee 
RR ty aaah = | B94 Teh OBS Tea 
Reece tient 39 ° 1225 150 7 46 |281 26 8 
Se or pie PPS eG 83.4 | 82.8 | 74.2 | 73.2 | 81.6 | 82.8] 74.7] 76.4 
A , 3 78 3 i 4 76 4. -- 
Tarna (1929) ........... 88.9 | 9031922 |83.9 | 85.71 903} 814] — 
. z — | 34 — — = | 93 2 aa 
OberGd + viewer oes 2a} ee | Boole ine eee ieee 


instances the seemingly paradoxical result that a larger consump- 
tion of coffee is associated with a high hemoglobin percentage. 
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The probable explanation is that the hemoglobin percentage is 
determined mainly by other factors, alongside of which the con- 
sumption of coffee, when kept within these moderate limits, is 
of quite subsidiary importance. The figures for Jukkasjarvi, 
where an excessive consumption of coffee seems to have been 
noted, indicate, however, that the hemoglobin percentage may be 
reduced by such abuse. 

Nor has it been possible to trace digestwe disturbances among 
school children to the consumption of coffee. This is shown by 
the following table :— 


Number of Number of Digestive 
cups of coffee children disturbances % 
0 498 10 Gy 
ae 1893 11.0 
4—7 BY 12. 
ey 16 18.7 
2524 


Records of digestive disturbances were taken in regard to 3,220 
school children. Out of this number 377 (11. %) showed dis- 
orders diagnosed as follows :-— 


slight gastric disorders me 264.7, 
more severe gastric disorders » 82% 
diarrhoea » 410 9 
constipation > 20% 


The incidence of digestive disturbances is about the same among 
boys and girls, being 11.5 per cent and 11.9 per cent respectively. 

Digestive disturbances seem to be most frequent in the ages 
from 7 to 11 years, after which they slowly fall off till the age 
of 14 or 15 is reached. 

The frequency of digestive disturbances in the various zones 
is shown by the following summary :— 


Frequency of 


See digestive disorders 
Coastali voces, Oe sek ca Py 16.3 % 
Cater Torest ZOMe- iid. abet et cobs 20.6 % 
Inner » ee aie eels ese ea ee 56% 


Mountainous » 


@.. te» 6 (Ss, 8); 0 (0' 0) 1.8 fee: 6 Je) <6 
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Hygiene in the homes. 


As is shown in Part II, hygiene in the homes, and especially 
the standard of housing accommodation, is a factor which may 
affect the health of the population. It was for this reason that 
certain data in regard to housing were collected in connection 
with the main investigation. 

As regards school children, a matter which specially eae 
our attention was overcrowding. In about 50 per cent of the 
homes in respect of which reliable information could be obtained, 
it was found that four or more members of the family slept in 
the same room: only about 3 per cent had a bedroom to them- 
selves. The extent to which overcrowding occurred is-shown in 
a still more striking way by the following figures for the number 
of persons sleeping in the same bed :— 


05% of the children had 4 bed-fellows 


32 9° SS » x. BS » 
Zo > > » Ss > » 


46.5% >> 2) yl > » 
. and 
only 27.0 % slept in a bed of their own. 


If the figures for the hemoglobin percentage are placed in 
relation to overcrowding — as measured by the number of per- 
sons sleeping in the same recom — it will be found that the 
hemoglobin percentages are particularly low in the case of school 
children from homes where overcrowding is very marked. This 
is shown, for example, by the following figures from Umea and 
Jukkasjarvi, where a large number of homes were investigated. 


Table 23. 
boys ~ Girls 
jis | >s 0 | 1-3 | >s 


| 
Umea elementary schools 
Number| 14 161 66 15 102 56 


% 5.8 66.8; 27.4 rz 59:0) 824 

Hb 75.9 74.6 (34d T1L8 free ina oe 
Jukkasjirvi Number| 21 146-4) 12% 26 214 | 182 

% 6.5 543 | 392 7.0 57.5 | ~ 35.5 


Hb 86.3 82.9) 616.2 | -8e2 62.9] “193 
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Length of the way to school. 


In view of opinions expressed to the effect that the health of 
school children might be effected by having a long way to go from 
their homes to their schools, it was considered desirable to make 
enquiries on this subject. It was found that the major part of 
the children questioned about this (63.6 per cent) lived at a 
distance of at most 1 kilometre from their schools, whilst merely 
0.4 per cent had more than 5 kilometres to walk. The children 
in the Lapp district, as a general rule, live closer to their schools 
than those of the coastal zone. This is due to the existence of 
»school homes» ete., and to the fact that school children from 
out-of-the-way places are often boarded in families in the vicinity 
of the sehool. It has not been possible to show any distinct 
connection between the length of the way to school and the 
hemoglobin percentages. 
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Introduction. 
A. Plan and Scope of the Investigation. 


The researches, an account of which is given in the present work, 
form part of the extensive social-medical investigation carried 
out during the years 1929—1931 in Upper Norrland* with the 
support of the Royal Medical Board. 1n regard to the prepara- 
tory stages, the extent and the planning of the investigation the 
reader is referred to Part I by N. Heuustr6m, Director General 
of the Royal Medical Board. 

This report comprises mainly the research work earried out at 
the hospital of Umea, supplemented by comparative studies at 
the University Clinie of Lund and at the hospitals of Halsingborg 
and Boras. Further, the so-called district examinations have to a 
certain extent been analysed in regard to matters relating to 
questions dealt with here. A detailed description of the compos- 
ition of the material will be given below. 

The purpose of that part of the Norrland investigation which 
was entrusted to me was briefly to ascertain the causes of the 
oreat frequency in Upper Norrland of gastro-intestinal distur- 
banees, chiefly consisting in deficiency of gastric juice (achylia 
gastrica) and intestinal catarrh (chronic eolitis), and the inci- 
dence of anaemia and minor renal bleedings (haematuria mi- 
nima) ; facts which had been previously pointed out by the author 
on the basis of observations made at the Umea Hospital. 


1 Sweden is divided from north to south into 3 parts: Norrland, 
Svealand and Goétaland. These investigations refer to the northernmost 
part of Norrland, i.e. the provinces of Norrland, Vidsterbotten, and 
Lapland. The County of Visterbotten comprises mainly the province 
of Vasterbotten and the southern part of Lapland. The province of 
Norrbotten and the northern part of Lapland form the County of 
Norrbotten. In this work »V&sterbotten» and »Norrbotten» denote the 
above-mentioned counties. 
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In view of the great extent of the material and the number 
of questions to be elucidated, it proved necessary to distribute 
the work of preparing the material among several persons. This 
was done by assigning a special task to each of the assistant 
physicians at the Medical Department of the Umea hospital. The 
collected material was to be studied, in accordantve with a detailed 
program, in order to elucidate certain questions raised. The re- 
sults of these studies have already been published. The following 
is a list of these works. 


Dr. 8. LinpGRen: Eine Studie tiber depressive Sekretionsanomalien des 
Magens. Acta Med. Scand. Suppl. XLVIIL: 

Dr. L. ABRAMson: On the occurrence of achlorhydria in gastric and duo- 
denal ulcer, Acta Med. Sceand:, vol. LXXVII, p. 77. 


Dr. L. ABRAMSON: Clinical oheerrannne on intestinal disturbances among 
the population of Vasterbotten (Sweden). Acta Med. Scand., vol. 
LAX Vilng.. 127; 

Dr. E. Werpinius: Studien tiber die im nérdlichsten Schweden gewodhn- 
lichen An&miezustinde. Dissertation.’ Lund 19383. 

Dr. G. BEXELIus: Studien iiber die Blutungstendenz der Hauptkapillaren 
bei ktinstlicher venéser Stauung. Acta Med. Scand., vol. LAXX, p. 281. 

Dr. Hans PETTERSSON: Haeematuria minima. 


Drs. M. Opin and E. Werpintus: The Level of the Babel Metabolism of the 
Diet. Acta Med. Scand., vol. LXXXI, p. 249. 

Drs. M. Opin and E. Werpinius: The Present Equation in the Colorimetric 
Determination of the Hemoglobin. Acta Med. Scand., vol. LXXXI, 
p- 2389, 


The following report is based essentially on the above-mentioned 
studies, although it has been necessary to revise and complete 
them to a considerable extent. They have on all points confirmed 
the assumptions and conclusions which the primary observations 
made at the Umea Hospital were considered to justify in regard 
to the incidence of the diseases, the nature of the symptoms and 
their causes. In one respect these investigations have: extended 
our knowledge, in that Dr. WerpINIUS has succeeded in showing 
that the basal metabolic rate is lowered in persons living on an 
unvaried milk-meal diet. We have made a special study of this 
observation. 

The researches, which could for the most part be carried out 
im accordance with the original program, were intended to extend 
and complete those already initiated by the author at the Umea 
Hospital. 
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I wish to acknowledge gratefully the valuable aid unfailingly 
rendered by all collaborators and assistants. In addition to those 
whose published works bear witness of their participation in 
the investigation. I bee to thank Dr. ANNA Stina PETTERSSON 
for her assistance in arranging the material with respect to 
the various types of test-meals, Dr. Bretran Persson for her 
cooperation in the investigations on the effect of the »Dauer- 
sound», and Dr. Hang Perrrersson for his help in the 
preparation of the principal tables. I am also greatly 
indebted to the laboratory assistants of the Umea Hospital, 
Miss Crciuia JANSSON and Miss Mimmiz Ousson, to the ward nur- 
ses, Miss Epir Larsson and Miss Grerpa JoHANSSON, and to the 
secretaries, Miss Dagmar Mark and Miss Astrip HAacauunp, for 
their disinterested labour, never-tiring assistance and patience in 
ecllecting and preparing the material from the Umea Hospital. 

I also wish to express my indebtedness to the staff of the 
Medical Department of the Boras Hospital, in particular to the 
head nurse of the out-patient department, Miss Liga CaRusson, 
and to my present laboratory assistant, Miss Ceca J ANSSON, 
who moved from Umea to Boras, for their valuable assistance in 
collecting the Boras material. 

I beg to thank those who directed the other parts of the 
investigations in Norrland, especially Dr. Westin, Director of 
the Department of Operative Dentistry, State Dental College, 
Stockholm, Dr. J. Byrrner, Medical Councellor, for their amicable 
and very profitable cooperation. 

Finally, I beg to record my sincere and respectful gratitude 
to Dr. Nius Henustrom, Director General of the Roval Medical 
Board. It is thanks to his initiative that these researches could 
be started, and it is owing to his great interest, indefatigable 
energy and most valuable assistance, not the least in regard to 
the economic side of the matter, that it has been possible to 
carry them out. 


B. Ethnographical Conditions in the Area of the Investigations. 


The preliminary investigations at the Umea Hospital indicated 
that there was a causal relation between the symptoms of diseases 
prevalent in Norrland and the ethnographical conditions, the 
elimate and the hving conditions of the inhabitants, especially 
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their nutrition. These matters have already been partly dealt with 
by Hzuustrém, the Director General, in Part I. In order to 
understand the followmeg report it may, perhaps, be appropriate 
to give a short summary of the principal lines of investigation. 
Since the diet, as was shown by the researches made at the Umea 


Hospital, in all probability constitutes the most important etio- 


logical factor in the observed disturbances, one of the fundamental 
features of the investigations is to throw light on the nutritional 
conditions, which in their turn are associated with climatic fac- 
tors, the mode of living and the habits and customs of the in- 
habitants. : 


That part of Norrland in which these investigations were carried 


out, here called Upper Norrland, is bounded on the North by the 69th, 


on the South, by the 63rd parallel of latitude. To the West it borders 
on Norway on the meridian of 42° E. Its eastern boundary les on the 
meridian of 24° E.,. being the Gulf of Bothnia (Map 1). The territory 
has an area of 15,432,096 hectares and in 1930 had a population of 
398,158. Thus it is a very thinly populated territory, and this applies 
especially to the interior, for the settlements, with the exception of the 
mining-fields in Norrbotten, are concentrated in the coastal districts 
and along the river valleys. 

The territory may appropriately be divided into 3 large districts. 
Farthest to the East on the Gulf of Bothnia is a flat coastal district 
about 5—12 miles wide (1 Swedish mile — about 6 English miles) with 
large stretches of cultivated land, extending into the country along 
the numerous river valleys. To the West of that district is a belt of 
woods, chiefly consisting of coniferous trees interspersed with birches. 
Furthest to the West, on the Norwegian frontier, there is a pure 
fjeld-region, 8—15 miles wide (Map 2). 

The climate is severe, especially the farther one gets into the interior, 
with long, cold winters and short, relatively warm summers. 

The inhabitants are for the most part Swedes, but in the mountainous 
district, especially in the County of Norrbotten, partly of Lapp origin 
or a mixed Swedish-Lappish race. In the North, towards the border 
of Finland, there is a considerable number of Finns. 

As a rule the inhabitants, especially in the. County of Vasterbotten, 
have for centuries cultivated the soil inherited from their ancestors 
(about 63 per cent of the population of the County of Va&sterbotten is 
agricultural), and have been engaged in farming and forestry. It is 
only in the towns and the industrial communities along the coast that 
any noteworthy circulation of the population has taken place, due 
to immigration from more southerly parts of the country. This is still 
more marked in the large mining districts in the interior of Norrbotten, 
at Kiruna and Giillivare. in the coastal district the people can subsist 
by farming, whereas in the interior this is impossible owing to the 
severity of the climate. 

The hay-harvests are abundant, especially in the coastal district. 
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Among the cereals, barley and rye are the most important. These ripen 
in the coastal district, but not in the interior, especially in the fjeld- 
districts. Potatoes are grown extensively, also up on the mountains, 
and generally yield good crops. Other plants are of little importance. 
and until a few years ago vegetables were grown only on a very small 
scale. A change seems, however, to have taken place in this respect, 
especially in the coastal district, where the cultivation of vegetables 
has increased considerably, as the result of the propaganda conducted 
in connection with these investigations. 

Cattle-breeding of any importance scarcely exists in the part of 
Norrland under discussion, not even in the coastal district, mainly 
owing to the long and cold winters. In the interior, on the other 
hand, reindeer-rearing is of great importance, even for the settled 
population, making the supply of good and cheap meat abundant. 
Poultry breeding is on quite a small scale and has no bearing on the 
nutrition of the inhabitants. 

Hunting and fishing are of great importance to the inhabitants of 
the mountain district, especially in Norrbotten, but more from an 
economical point of view than for nourishment. In the coastal district 
fishing, mostly salmon and herring fishing, also play a certain rdéle 
in this respect. 

As mentioned above, forestry is of the greatest importance for the 
inhabitants. But for this source of livelihood the population of the 
forest district would not be able to subsist. It affords the people 
ample opportunity of eking out their income by selling, cutting and 
floating timber. 

In addition to the nature of the country and the climate there is 
another very important factor in the life of the inhabitants, which 
differs in many respects from that of the population in other parts 
of Sweden. That is the isolation. The coastal district is rather well 
provided with roads. The villages are relatively large. But until 
quite recently communications with the south of Sweden had been very 
bad. The great increase of motor traffic during the last few vears has, 
however, conduced towards minimizing the isolation. 

In the interior of the country the villages become smaller and 
smaller, being composed of a few farm-houses or small cottages. 
Isolated small farms become more and more common. Often these small 
villages or farms have no roads. In this respect, however, a change 
for the better has taken place. For natural reasons the railroads in 
this extensive and thinly populated area cannot be extended. A much 
more important factor in dispelling the isolation is undoubtedly the 
extensive road-building that has been going on during the last few 
years, and the day is not far distant when a high road will lead to 
every village. It is obvious that this will be of vital importance in 
putting an end to the isolated life of the inhabitants and in the 
development of the country. The increased installation of telephones 
and the progress, of late years, of broadcasting have also contributed 
to the improved conditions. 

Comparative investigations were carried out in the southern part of 
the Province of Skane, situated on 56° N. latitude, and in the southern 
part of the County of Alvsborg, lying being 58° and 59° N. latitude. 
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The. investigated area in Skane is a fertile plain with a mild 
climate and lies less than 100 metres above sea-level. Wheat, rye and 
barley ripen and good crops are obtained. Cattle-breeding and 
poultry-farming are carried on very extensively. Fruit-growing and 
gardening also give the grower good returns. There are scarcely any 
large forests, and they are at any rate of secondary importance. On 
the other hand, industry is highly developed, .especially in the 
numerous towns. But the investigations are mainly concerned with the 
agricultural population. : 

The communications in Skane are very good. The district is 
traversed in all directions by an extensive network of roads and rail- 
ways. This is also the most thickly populated area in Sweden. 

That part of the County of Alvsborg, viz. the district of Boras, 
in which these investigations were made, consists of hilly woodland 
with farms and fields scattered here and there. However, in this 
district industry occupies the dominant position both in the town of 
Boras, with a population of about 40,000, and in the river valleys 
running in a south-westerly direction. Among these, the Viskan valley 
deserves special mention. The population is therefore chiefly industrial. 
It should be noted that the women are employed in the factories to 
the same extent as the men. Owing to the density of the population 
and the relatively small agricultural production the requisite supply 
‘of foodstuffs must be procured from surrounding counties; which is 
also possible thanks to the efficient means of communication. 


C. The Investigation Material. 


As already mentioned, the material on which these investigations 
are based consists mainly of patients in the out-patient and in-patient 
departments of the Umea Hospital. The material in its entirety was 
collected and thoroughly examined by the author, and comprises in 
round figures 6,760 cases after considerable elimination; we shall return 
to this matter later. The majority of the cases were collected during 
the period from September 1928 to the end of 1929. Further, a number 
of examinations were made in 1930 and 1931 for the purpose of 
supplementing the material, and the author’s hospital material from 
earlier years was also utilized in part. 

A material, comprising 133 cases, was collected under the direction 
of Dr. N. Rahm from among the patients admitted to the military 
hospital of Boden (Norrland). . . 

So-called »district examinations» were conducted by the county 
medical officers of Norrbotten and Vasterbotten; they made special 
journeys for the purpose of examining entire villages (2,494 cases). 
These examinations were confined mainly to adults. In addition 3,406 
school children in the above-mentioned counties were examined. 

As it was necessary for a correct estimation of the incidence of 
diseases. and also of the part played by the supposed etiological factors, 
climate, food etc., to obtain comparative material from other parts of 
the country, investigations for that purpose were carried out in southern 
and central Sweden. 
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In 1929 the hospital of Lund contributed 1,895 examinations, made 
under the direction of Prof. S. Ingvar and Dr. H. Silwer. 

At Halsingborg Hospital Drs. Stenstro6m and Silwer supervised the 
examination of 122 cases, and at Boras Hospital (Dr. Odin) 2,000 cases 
were examined. 

Moreover, 34 district investigations and 464 examinations of school 
children were made in the Province of Skane. 

Thus the total number of examinations amounts to 17,406, including 
12,989 from Norrbotten and Viasterbotten. 


The main part of the material consists of persons who have 
attended the hospitals for some reason or other. Hence most of 
the material consists of patients suffering from some ailment. It 
was therefore not possible to utilize it for our purpose to its full! 
extent ; quite considerable weeding-out was necessary. The proced- 
ure adopted will be explained below. Briefly, the method of elim- 
ination resorted to implies that every case suffering from a disease 
which might be thought to have been conducive to the origin of 
the symptoms under discussion was excluded. This elimination 
was carried out very rigorously and thus resulted in the exclusion 
of about 50 per cent of the hospital material. 

The drawbacks entailed in the fact that the material was thus 
composed largely of persons suffering from disease are counteracted 
to a great extent by the extensiveness of the material, as mentioned 
above, which made a very radical weeding possible. The advantage 
of investigating hospital material is that the examiner has the 
equipment and facilities of an up-to-date hospital at his disposal. 
It was especially valuable that the extensive researches at Umea 
and Boras was made by the same person. The district and school 
investigations, on the other hand, were performed on healthy 
subjects, and thus usefully supplement the hospital examinations. 
They were performed, however, by several investigatiors, whence 
they gave room for various subjective points of view and inter- 
pretations. This material it thus somewhat lacking in uniformity. 
Nor could the examination of individual cases, for obvious reasons, 
be as extensive and complete as in the hospital investigations. 

A record of every case examined was kept in accordance with 
the form below. More detailed records were kept of the examina- 
tions of the hospital patients. Chief attention was given to 
investigation of the diet and mode of hfe of the population, the 
occurrence of intestinal worms, gastric and intestinal symptoms, 
and the condition of the blood. 
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Brief data of previous condition. 
Brief data of present condition. 


Presence of: Oppression and tension in the epigApe un, “When? 
Pain? When? re 
Eructation? When? 

Vomiting? When? ae 
Constipation ? Diarrhoea? 
Worms? 


Other data (pregnancy, parturition, indoor life etc.) 
General cond. 


Corrected. 
Hb. (Sahli) Examination of blood corpuscles: 

Uncorrected. | 
Gastric analysis, on an empty stomach: 

Ist lavage: Ret.: Free HC]: Tot. acid. 

oy » , hours after meal: 
Test breakfast: Amount: Free HCl: 2nd lavage: Free HCl: Tot. acid. 
Faeces: Mucus: Weber: Parasites: 


Other remarks: 
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CHAPTER. 1, 


~ Nutritional Conditions of the Population. 


A. General points of view. 


The mode of living of the inhabitants varies considerably ac- 
eording to the part of the country in which they live. This is 
due, as mentioned above, to the different possibilities of gaining 
their livelihood. 

Thus the food of the population of the coastal district consists 
mainly of the products of the local farming, viz. a food rich in 
milk and carbohydrates. The number of live stock is seldom more 
than that necessary to supply the members of the farm with butter 
and milk and possibly a small quantity of cheese. In the last 
few years, however, a great improvement has taken place, owing 
to a more rational and intensive farming, and crops have in- 
creased. Cattle are slaughtered, as a rule, only once a year, but 
as a great part of the meat is sold the consumption of meat is 
strikingly low in many households. Pigs are bred, usually on a 
small scale, not to supply the requirements of the household but 
for marketing purposes. On the other hand, the supply of milk 
and butter is rather good. Kew of the inhabitants keep poultry, 
and the eges are generally sold. The inhabitants themselves eat 
very few eges, and a fowl is seldom found on the table. 

Fishing is of rather httle importance except to the fishermen 
living alone the coast and on the neighbouring islets. Hunting, 
too, is of no great importance in the coastal district from the 
point cf view of nutrition. 

Thus among animal foodstuffs only milk and butter are of 
importance to the nourishment of the agricultural population, 
whereas meat, fish and eggs form a very small part of their 
food. 

Cereal products are the most important items in the food of 
the people. Barley and rye generally yield good harvests, and 
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there is therefore seldom any shortage of barley or rye meal. 
Wheat does not ripen in this part of the country, but wheat flour 
is nevertheless considered necessary for the household and _ is 
seldom wanting. It 1s imported from America and from the 
South of Sweden. Potatoes are also a very important article of 
food. The potato crops are generally very good. It is seldom 
that the supply is not sufficient for the whole year, at least in 
Vasterbotten. 3 

Thus the diet of the population of the coastal district consists 
mainly of meal and milk food, butter, bread and potatoes. The 
quality of the milk, butter and even potatoes is frequently rather 
good. 

The diet of the population of the forest districts differs in 
many respects from that of the coastal population. In this part 
of the county the farmer can hardly obtain his whole livelihood 
by farming. For that reason the men spend a great part of the 
year in the forests, engaged in timber-cuttine in order to eke out 
their income. Especially those forest workers who subsist for 
‘months on stores bought from home, and live in huts, live on a 
diet that differs widely from that of the population of the coastal 
district. The milk-meal diet is out of the question, and, instead, 
meat and bacon, both the so-called American fat bacon and the 
leaner Swedish kind, are the chief items of food. In former times 
the diet of these forest labourers was extremely unvaried, consisting 
of bacon, meal, bread and coffee. A considerable change has, how- 
ever, taken place, especially in the last.decade. Pork and bacon, 
it is true, still form one of the chief items of the diet, but also 
meat, mostly reindeer flesh and sausages, is eaten to a great extent. 
Further, milk, both fresh and so-called ropy milk, nowadays 
forms part of the provisions. Potatoes, too, are seldom lacking. 

In the mountainous districts fishing is of great importance. 
There is plenty of fish in the mountain-lakes, and fish is a large 
item in the diet of this population. Hunting, as far as nutrition 
is concerned, is more important here than for the inhabitants of 
the other districts. 

With regard to the diet of the population in towns and large 
industrial communities there is not much to be said. It does not 
differ much from the food in corresponding localities in other 
parts of Sweden, being an ordinary mixed diet. 

It is obvious that between the above-mentioned principal types 
of diet there is an exceedingly wide series of transitional types 


and variations. In our attempts at classifying the food, an account 
of which will be given below, we have as far as possible taken these 
circumstances into consideration. 

A matter meriting special attention in this connection is the 
small supply of vegetables and fruit in Upper Norrland. There 
are still some of the inhabitants who have never seen or tasted 
an apple or an orange. Vegetables are not grown to any great 
extent except in the environs of the towns and large villages. 
Even if vegetables were procurable, the inhabitants dislike them 
too much to eat them. The only way in which fruit is eaten by 
the majority of the rural population is in the form of soup made 
of mixed dried fruit. 

As a rule the inhabitants do not pick the wild berries growing 
in the woods for their own use. They may possibly eat them when 
ripe in the autumn but seldom preserve them for winter use. 

In regard to the consumption of fruit and vegetables in Upper 
Norrland, like so many other things, there seems to be a gradual 
change for the better. 


1. Preparation of the food. 


In Upper Norrland food is generally boiled. Meat, for instance, 
is always boiled and is eaten either together with the broth or, 
which is more usual, the pieces of meat are taken out of the pot 
and eaten with potatoes, the broth being thrown away. Both fresh 
and salted meat are prepared in the same manner. Meat that is 
not sold or consumed at once is salted and eaten uncooked. 

In the fjeld-regions m Vasterbotten and in a great part of 
Norrbotten, where, as mentioned above, reindeer meat forms part 
of the food of the inhabitants, the meat is preserved in a different 
way. After being slightly salted it is hung on special drying-racks 
to dry in the air, and when ready for use is cut into thin slices 
and eaten raw, or 1s used for making meat soup. The dried meat 
is sometimes roasted together with bacon. When a reimdeer is 
slaughtered the blood is kept very carefully. It is poured into 
the cleaned stomachs of the reindeer and then hung up to freeze. 
The blood is then thawed as required, and used for making blood 
puddings, ete. 

Game, if eaten at all, is mostly boiled. Many will not take the 
trouble to feather game-birds and do not consider the small quan- 
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tity of flesh worth while cooking, and therefore game is often 
shot only for sale. 

In Norrbotten game is eaten more than in Vasterbotten. 

_ Pork, fresh and salted, is sometimes boiled before being eaten. 
But it is mostly used as an ingredient in certain dishes chiefly 
consisting of flour and potatoes, Lumbermen, for instance, make 
a kind of dumpling with flour and bacon in the following manner: 
a dough is made of wheat flour and water and fried in a frying- 
pan in which the fat bacon has been melted, so that the pan is 
half filled with dripping. The dumpling floats in this dripping, 
absorbing the boiling fat. Sometimes cubes of bacon are mixed 
with the dough, as, for instance, in another dish peculiar to Norr- 
land. Flour, grated potatoes and water are mixed and made 
into balls about the size of a goose’s ege, filled with cubes of 
bacon and then boiled. By mixing blood with the dough another 
dish called »blood-dumpling» is made. 

Salt herring and a small species of herring caught in the 
.Baltic are the principal kinds of fish eaten. In the coastal district 
herrmeg may be said to be the regular breakfast dish. The fish is 
always boiled. ; 

The inhabitants of the inland districts of the county eat, be- 
sides herring, large quantities of salted fish caught in the 
mountain lakes, mostly gwyniad, but also pike, perch, trout and 
salmon-trout. As a.rule the fish is boiled. In Norrbotten and in 
the Vasterbotten Littoral, especially on the isle of Holmon, fish 
is eaten au naturel or »marinated», 1. e. allowed to ferment; 
this is especially the case in Norrbotten. The fish used for this 
purpose is usually gwyniad, which is salted in the autumn, but 
not sufficiently to prevent it from fermenting in the following 
spring. It is eaten uncooked or boiled. 

As already mentioned, the supply of milk is relatively good, 
except in certain parts of the mountainous regions, especially in 
Norrbotten, and there are few homes where no fresh milk is drunk 
every day, although the quantity consumed may not be large. 
Ropy milk is very much liked. Owing to the action of a special 
bacillus the milk becomes viscid and thready, hence the name. 
Sour milk, which is so common in South Sweden, is hardly ever 
used in Norrland. One of the properties of ropy milk is that in 
cold weather it can be kept for several weeks without deterio- 
rating, and is therefore a very suitable item of food for lumber- 
men, who frequently take large supphes with them to work. 
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Butter is eaten daily by all those who have a cow-house of their 
own, but generally in very small quantities. In many quarters 
margarine has come more and more into vogue. Workmen in the 
woods and forests consume butter and margarine in about. equal 
proportions. Among the industrial population the consumption 
of margarine is perhaps higher than that of butter. 

Generally speaking, very little cheese is eaten in the coastal 
district. In the fjeld-regions, on the other hand, reindeer cheese 
is found on the table every day, and whole-fat cheese is much 
in demand among the population in the forest districts. 

Bread is still baked mostly at home. All large farms are equip- 
ped with special bake-houses. The kind of bread usually made is 
hard bread, often of unfermented barley meal and in the form 
of very large, thin cakes. That is the rule in the coastal district 
of Vasterbotten. In the interior thick, coarse, hard bread is more 
usual. In Norrbotten bread made of rye and wheat is preferred. 
Rye bread is leavened and so is bread made of mixed meals and 
flour. For baking purposes fine-bolted flour is generally used. 
Coarse, unbolted flour, however, seems to be getting more and 
more into favour. 

A very important article of food, and one found almost. daily 
on the table, especially in Vasterbotten, is a dish called »bryta» 
(Sv. bryta = break), made. of milk and so-called »clap-bread», 
thin, hard bread. This bread is broken into small pieces and put 
into a plateful of milk. The milk is seldom boiled. Another, but 
not so common, dish is a kind of sop, but in this case the bread 
is soaked in hot meat-broth. 

Porridge is a daily item of the diet in the coastal district of 
Vasterbotten. It is usually made of barley and wheat meal, 
whereas porridge made of rye meal and especially oats is a less 
common dish. In addition to »bryta», porridge and milk, differ- 
ent kinds of gruel form an essential part of the food of the sea- 
board population, especially in Vasterbotten. Another kind of 
eruel, very common in this district, is served with batter-balls. 
Flour and water are mixed into batter-balls, which are then boiled 
in milk. Another common dish is pancake, made very thick and 
seldom contains eggs. 

It is quite unnecessary to enter into any details with regard 
to the preparation of the food in the provinces of Skane and 
Vastergotland, since it contains no particulars of interest. The 
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composition of the food, in so far as it may be of interst to 
our subject, will be discussed below. 


2. Different types of dret. 


+ 


a. Dietary anamnesis. In order to form an idea of the diet of 

the population, especially in Upper Norrland, a special record 
was kept of the diet of the persons examined. The purpose of 
this record was to try to obtain an expression of the standard 
diet on which the person examined subsisted. The period of time 
chosen for the dietary anamnesis was one week. For this purpose 
a bill of fare was made up for each day of the week. As a rule no 
ereat difficulty was experienced in this matter, since there is very 
little variety in the diet. The dietary data, giving the dishes 
most frequently consumed, could therefore be recorded on very 
plain diet cards. Three such diet cards are reproduced below, 
-properly filled in, showime the various types of diet (pp. 24 
20). 
As a rule the inhabitants have three meals a day, breakfast, 
dinner and supper. In the diet cards these meals were used as 
the headings of columns. The figures placed after each dish denote 
how many days a week that particular dish formed part of the 
meal. Further, the consumption of coffee is recorded in the ecard, 
the figures entered representing the number of cups drunk daily. 
It was also noted whether coffee was drunk on an empty stomach. 
It was also recorded on the card whether the person examined 
was in the habit of using tobacco in any form, and if he drank 
spirits. 

By means of the diet cards a fairly good idea could be obtained 
of the standard diet of the person under examination. The possib- 
ility of a change taking place in the examined individual’s diet 
from week to week, or from season to season, must, however, be 
always borne in mind. For that reason two diet cards were some- 
times used for one individual, one for each season, especially in 
the examination of the diet of the forest-workers. It appeared, 
however, that the diet of the great majority of the imhabitants 
was astonishing unvaried. In spring, Summer, autumn and winter 
the composition of the diet remains practically the same. The 
only classes that vary their diet. to any notworthy extent are the 
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more well-to-do urban population and people living in large 
industrial communities. As far as these two last-mentioned 
categories are concerned a variation in the diet is noticeable even 
in the weekly bill of fare. 

b. Classification of the various types of diet. In order to obtain 
a more surveyable arrangement of the entire material, with respect 
to the dietaries of the persons examined, it was found necessary 
to classify the diets into various types. 

As indicated above, it is possible from the composition of the 
food, as far as Norrland is concerned, to distinguish three large 
diet groups. The first group is denoted by the letter L (the 
initial letter in the Swedish word »lantbrukare», meaning farmer). 
It is most numerously represented among those inhabitants who 
earn their living by farming. This group includes all persons 
whose chief nourishment consists of cereals and milk food. Accord- 
ine to the degree of uniformity with which cereals and milk 
form part of the meals, two sub-divisions may be made, LI 
and LII. 

In its extremest form the LI group consists of a diet in which 
the food of all three meals consists only of dishes made of meal 
and milk, such as porridge, different kinds of gruel, plain flour 
dumplings in milk, pancakes together with bread and butter and 
potatoes. 

In one respect, however, the designation LI diet has for prac- 
tical reasons been given a somewhat wider application. Small 
Baltic herring, or less frequently the larger North Sea herring, 
is an item in what may be said to be the standard breakfast meal 
of that portion of the population, which otherwise subsists almost 
exclusively on cereals and milk food. The designation LI is there- 
fore used even if herrings are eaten for breakfast every day, 
since the quantity 1s very small, on an average 25 grammes daily, 
and may thus be regarded as simply a little tit-bit or relish with 
the other ingredients of the meal, which, as already mentioned, 
consists of potatoes, bread, milk and butter. 

Meat for dinner once a week or every other week has been 
included in the designation LI. Meat is generally eaten on 
Sundays together with the other articles of food and usually in 
the form of meat broth. This addition of meat to the diet is by 
no means usual in all homes. 

If fish or meat, in addition to the herrings in the morning, is 
eaten twice or three times a week, the diet has been referred to 
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the next group, LII. On the other hand, if meat or fish is eaten 
three or more times a week the diet has been classified as a B diet 
(= mixed diet); thus the designation BI denotes 4—5 fish or 
meat meals a week and BII more than 5 such meals weekly. It is 
obvious, however, that there are many variations within each 
group. If breakfast consists exclusively of cereals and milk, that 
is, no herrings are eaten, a somewhat greater number of additional 
meals of fish and bacon, two per week at most, has been per- 
mitted and the diet has been assigned to the LI group. But no 
diet containing an additional allowance of meat was assigned to 
this group, in fact. such additions to the diet occurred very seldom. 
The fundamental principle of the LI diet is that it consists of 
an extremely unvaried cereal and milk diet with a minimum of 
animal products other than those contained in milk. 

As already mentioned, the symbol B denotes those diets in 
which there is a greater variation of food-stuffs used. The fare 
served at a house-wifery school restaurant, that is, good homely 
fare, may be taken as the type of this diet. It follows of course 
that the B diet will comprise a considerable number of quite 
differently composed diets. ‘This group includes, on the one hand, 
all kinds of fare that cannot be referred to the L group, but, on 
the other hand, cannot be classified in the following S group (the 
bacon diet). Attempts were made to form a number of other 
diet groups, for instance, one in which fish was the dominating 
item of the fare (among a portion of the inhabitants of the moun- 
tainous regions), another in which milK was absent, ete., but it 
was found that the plan could not be carried out. 

The third diet group includes that type of diet in which bacon 
is the principal article of food. Typical consumers of this kind 
of food are found especially among forest-workers.' 

It has already been pointed out that the men working in the 
forests are often compelled to live for months in temporary huts 
far from inhabited places, and have therefore to cook their food 
themselves from the supples they bring with them from their 
distant homes. The most important articles of their food is fat 
American bacon or the leaner Swedish bacon. Formerly workers 
in the forests subsisted exclusively on bacon, meal, bread and 


' The Swedish word for wood or forest is »skog»; hence the designation 
S diet. 
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butter. This extreme type of S diet is designated by SI. There 
are still people who live on such a diet, but generally it is some- 
what modified. The forest workman, it is true, still eats bacon 
once or even twice every day, but it 1s supplemented with meat, 
sausage, cheese, potatoes and milk. If the fare in this way be- 
comes more varied, but still retains the character of the S diet 
(consisting chiefly of bacon), it is given the designation of SIT 
diet. 

This method of classifying the diets into different groups does 
not, however, supply much information concerning the amounts of 
food stuffs with a high content of vitamin C consumed. A rough 
assessment of the amount of vitamin C in the main groups ment- 
ioned above will show, however, that an L diet, by reason of the 
large quantities of milk it contains, is richer in vitamin C than 
an S diet, which contains considerably smaller quantities of milk. 
The consumption of potatoes is about equal in both diets. The 
most important source of supply of vitamin C, fruit and vege- 
tables, has not, however, been taken into account in the above 
nomenclature. 

The persons examined have therefore been specially questioned 
if fruit and vegetables formed part of their food, and if so, how 
often. On the basis of the data thus obtained a special nomen- 
clature was adopted, viz. a-, b- and ec-diet. An a-diet denotes a 
diet which does not contain fruit and vegetables. The diet of the 
great majority of the population must be referred to this group, 
since, as already mentioned, the consumption of fresh fruit and 
vegetables is very small among the rural population. The dried, 
mixed fruit which the people buy at the shops and use for making 
fruit soup cannot be considered an addition particularly rich in 
vitamins. For that reason a diet, containing one or, in excep- 
tionally cases, two such meals a week was nevertheless classified 
as an a-diet. On the other hand, if 2—3 meals of fresh fruit and 
vegetables a month were served the diet was designated as a 
b-diet. A diet containing two or more such meals weekly has 
been recorded as a c-diet. 

Thus the symbols employed to designate the different types of 
diet are: Lia, Lib, Lie, Lila, LIIb and so on. Three diet ecards, 
showing different types of diet, Lla, BIIe and Sla respectively, 
are reproduced below. 


Diet Lla. 


Coffee: number of cups daily: 5—6 On an empty stomach, in the morn- 


ic one et of pipes: ing: 1—-2 
Tobacco < Cigars: 0 Snuff (chewing): O 
| Cigarettes Spirits 0 


The meals generally consist of (the figures in the different columns 
denote the ‘number of times per week the articles of food were ingredients 
of the meals, in the column of remarks information is given as to the 
Jorm im which the article of food in question was consumed): 


Breakfast Dinner Supper Remarks 
Bread 7 7 (»brytay 2—3) 7  »Clap-bread». 
Milk i 7. 7 
Sutter i b 7 ‘ 
Porridge — —_ 7 Made from flour and 
Gruel — 2—3 — barley-meal 4. 


Herrings (large) = a 
Baltic Herrings (small) 4—5 —_— — Boiled. 
Other kinds of fish — — oan 
Bacon a = = 
_ Meat = = = 
Potatoes, 4—5 _- — 
Fruit-juice and fruit — — = 
Vegetables — — — 
Pancakes — vi — 


Diet Blie. 


Coffee: number of cups daily: 5—6 On an empty stomach, in the morn- 


( Number of pipes: ‘ing: 1—2 
Tobacco } Cigars: 0 Snuff (chewing): 0 
Cigarettes Spirits 0 


The meals generally consist of (the figures in the different columns 
denote the number of times per week the articles of food were ingredients 
of the meals, in the column of remarks information is given as to the 
form in which the article of food in question was consumed): 


Breakfast Dinner Supper Remarks 

Bread ‘i 7 , Coarse hard-baked, soft, 
fine. 

Milk ‘4 — . i 

Butter 7 — i 

Porridge 2—-3 oo 3—4 Made of oat-meal or rye- 
meal. 

Gruel _ _ — 

Herrings (large) 1 = Ee 


Baltic Herrings (small) — = = 
Other kinds of fish 1—2 
Bacon 1-2 


7 
CIN) 
| 


il — Roasted or boiled, mostly 
salted. 
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Breakfast Dinner Supper Remarks 
— Mostly roasted. 


oe 


Meat 2 ae 
Potatoes —4 6— 
Fruit-juice or fruit — 2— - Fruit, fresh or stewed. 
Vegetables ws a 

figs 9-23 aS zn 

Pancakes elas a ze, 

Tea as — ae | 

Cheese = seer ec. 


| 


Diet Sla. 


Coffee:. number of cups daily 5—6 On an empty stomach, in the 


5 Number of pipes: mormine: 1-—2 
Tobacco < Cigars: 0 Snuft (chew ing): O 
Cigarettes Spirits 0 


The meals generally consist of (the figures in the different columns 
denote the number of times per week the articles of food were ingredients 
of the meals, in the column of remarks information is given as to the 
form in which the article of food in question was consumed): 


Breakfast Dinner Supper Remarks 
Bread ie va 7 
Milk -- _ 4—5 Ropy milk 2. 
Butter he — — 
Porridge — -- 4—8 Wheaten flour. 
Gruel _— — 4—5 
Herrings = — — 
Other kinds of fish — a = 
Bacon 7 4 2—35 Made into dumplings or 
Fried. About same 
number of times. 
Meat i 1 = Dried reindeer meat. 
Potatoes a 4 = 
Fruit — 7 — Boiled dried fruit. 
Vegetables — a — 


¢. Frequency of the different diets. The following table shows 
the frequencies of the different diets based on the data obtained 
in the district investigations in Vasterbotten. In this table the 
provinee has been divided into 4 different districts. Owing to 
its great expanse the forest district has been divided into two 
separate districts, outer and inner. 


L diet B diet $ diet 
A. Coastal district ae (09 96) 104 (84 9%) Dt 2) 
B. Outer Forest district 9 (47 9%) 66 (45 9%) 1258 92) 
©. Inner Forest district te (31 9%) Pal 59: 27) 36 (10 9%) 
I). Mountainous district 105 (82 %) its Gar %) 108 (383 %) 


Owing to the incomplete data supplied by the diet anamnesis 
it is hardly possible to separate the different diets into several 


26 


subdivisions, at any rate not without a considerable reduction of 
the number of cases. Such a subdivision would therefore be of 
no particular value. 

The L-diet is most frequent in the coastal district, 59 per cent 
of the population subsisting on that diet. Farther inland this 
type of diet decreases in frequency. Nevertheless 31 per cent 
and 32 per cent of the population in the forest and mountainous 
districts still live on this kind of fare. The B diet is most com- 
mon in the forest districts, where from 45 to 59 per cent of the 
population subsist on it. In the coastal and mountainous districts 
the frequency figures amount to 34 and 35 per cent respectively. 
The S diet increases in frequency the farther we get into the 
interior, being used by 33 per cent of the population in the 
mountainous district. 

Only 9 per cent of the population eat fruit and vegetables to 
such an extent that their diet can be assigned to the b-diet. Not 
a single case that could be assigned to the e-diet was found in 
the district investigations. 

Judging from the results of the district investigations, the 
women live on the L diet to a much greater extent than the men, 
the proportion being 2:1; the men subsisting mostly on the B or 
S diet. As regards the frequency of the S diet the proportion of 
men to women is 37:1, the reason being, as already pointed out 
above, that a great. number of the men are employed in the forests 
and cook their food in huts or live on provisions brought with them 
from home. 

The following table shows the frequency distributions of the 
different diets in the hospital material. 

Thus in the hospital material practically only the L and B 
diets are represented. The frequency of the B diet is somewhat 
higher than that of the L diet, owing to the fact that the hospital 
material contaims a relatively large number of townspeople. The 
L diet is more common among women. The frequency. distribu- 
tions for men and women are 35 and 48 per cent respectively. 
Fruit and vegetables occur much oftener in the diet of the hospi- 
tal material than in that of the rural material. As mentioned above, 
this 1s due to the fact that a large number of those attending the 
hospital are townspeople. If the hospital material is grouped 
according to the diets and the home districts of the patients in 
the same manner as in the district investigations, the result will 
be approximately the same. 
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Frequency distributions of the different diets in the hospital material from Umed. 














Men W  @omMiO.n 
Diet 
Number of poomne Number of ars 
cases cases 
ane | 
1 LO te en eee 98 17.8 196 29.5 
LF ate en ier 9 1.6 10 1.5 
UL eee eee ail 12.9 89 13.4 
ee | 16 2.9 25 3.8 
Total L diet | 194 | 35 9% 320) | 48 9% 
SPIN lenin Ok ce ckt ls 192 34.8 158 238 
ETO ee rcehe tet iW kane 108 19.6 156 93:5 
| 301) sae en eer eae “) 1.3 14 FA 
3,5 (SARIS ea eos Ea 13 2.4 15 2.3 
Total B diet | 320 | 58 9% | 348 | 52 9% 
SIL Se ee eae ee 4 0.7 —- — 
ay foo teem ing 30 6 0.2 
Total S diet | 37 | 6.7 % 1 | 0.2 % 





The contribution of the hospital material to the frequencies of the 
different diets is relatively small, compared to the extent of the material 
examined. This is due to the fact that a certain number of cases affected 
with diseases which may be suspected to have an influence on the diet 
had to be excluded. The cases included in the investigation can therefore 
be regarded as »healthy» subjects. 


In Norrbotten the frequencies of the various’ diets are different. 
The percentage of the L diet group is lower than that of the B 
diet group, although the L diet group seems to be most widely 
represented in the coastal district. The farther we get into the 
interior of the country and the farther to the North, the B diet 


becomes more frequent, as shown by the following table. 


Frequency distributions of the different diets in Norrbotten. 
(Figures based on the examination of 1,280 cases.) 


L diet B diet S diet 
Arjeploug 36% 62 % 2% 
Jukkasjarvi 13. 9% 86 % — 
Overtornea 12 % 87 % — 


Judging from the results of the present investigation, it appears 
that the L and § diets are relatively rare, and that the B diet 
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eroups are predominant. As already mentioned, fish is a general 
item in the diet of the population in Norrbotten. Of the L diet 
eroups the Lila diet is practically the only one found in Norr- 
botten. In Vasterbotten, on the other hand, the Lila diet is the 
most prevalent of the L diets. - 

Even in Norrbotten fresh fruit anid veg etables are aes pre- 
sent in the diet. Only 10 per cent of the cases could be assigned 
to the b- or e-diets. | 

A comparative inquiry was also made at the Lund Hospital for 
the purpose of throwing light on the dietary conditions in the 
Province of Skane in South Sweden. The majority of the patients 
at the Lund Hospital are country people. 


Frequency distributions of the different diets in the hospital material fom Lund. 




















D; Number of | % of the total 
1et F oe 
cases material 
1B eee eae oe | 24 1 
Bees. sqstcn cae nee oe Vi 0.9 
1 Be es See aap a =e A) 19 1 
hs 2 re na ete 28 1.5 
Total L group 88 4.4 % 
Pian a8 ote D07 | Dies 
POW” inaden. (pom eine 855 46.1 
STE Uo esha he a 4s dala 404 ZS 
Total B group 1866 95.4 % 


It will be seen from the table that the population of Skane, 
judging from the Lund material, subsists as a rule on a much 
more varied diet, which can generally be classified as a BII diet. 
The consumption of fruit and vegetables is also much more general 
than in Norrland. 

The investigations of the diet of the industrial population in 
Central Sweden (the County of Alvsborg) show, as was to be 
expected, a still higher frequency of the B diet. Not less than 97 
per cent of the inhabitants live on a B diet, practically all cases 
being assigned to the BII group. The frequency of the L diet is 
only 1.4 per cent, that of the S diet 1.6 per cent. Fresh vegetables 
and fruit form an almost regular part of the dietary, at least in 
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sufficient quantities to be characterized as a b-diet. In 47 per 
cent of the cases the diet was assigned to the e-group. 

The diet of school children has, on the whole, the same 
composition and distribution as that of adults. The L diet is 
most frequent in the coastal district, decreasing in the interior of 
the country, where it is substituted by the B diet. The S diet 1s 
rare in this material. Still, the L diet is more frequent among 
school children than among adults. In the inland districts, too, it 
is the diet consumed by more than 60 per cent of the cases, which 
is explained by the fact that while at school the children have to 
live to a great extent on provender and milk brought with them 
from home. A diet, richer in vitamin C, corresponding to the sym- 
bol b, is taken by only 20,5 per cent of the school children examined. 
Most of the children subsisting on this diet live in the towns, 54 
per cent of them, for instance, in Umea, and in the industrial areas, 
30 per cent. In the mountainous district and the forest district 
an a-diet seems to be a rule without exception for school children. 


3. Consumption of coffee. 


The investigations were also intended to obtain information 
about the quantities of coffee consumed anid the possible effects 
of this consumption. The persons examined were questioned as 
to the number of cups of coffee they usually drink per day and if 
the coffee was drunk on an empty stomach. It is obvious that stat- 
istics based on these data should be taken with a certain amount 
of reservation owing to the sources of error incident to the aequisi- 
tion of such information. But these statistics are of some value 
and they are also the simplest means of obtaining a fairly accurate 
general idea of the consumption of coffee. 

According to all official records the consumption of coffee by 
the inhabitants of Upper Norrland is said to be very great. That is 
undoubtedly the case, especially as far as the forest-workers are 
concerned. A survey of the forest-workers in Norrbotten and 
Vasterbotten, undertaken in 1930 by LinpGren and Buom at the 
request of the Royal Medical Bord, showed that a forest-worker 
usually consumed from 9 to 12 cups of coffee daily, equal to an 
estimated caffeine content of 58 eg. The average consumption of 
coffee for the entire population is not so high, as will be seen in 
the following table showing the figures cbtained in the district 


30 


and hospital investigations. A brief description should first be 
viven, however, of the method in which the inhabitants of Norr- 
botten prepare their coffee. Whereas the coffee drank by the 
forest-workers while at work in the forests is strong, that drunk 
in the homes is weak. As a rule coarse-ground coffee berries are 
boiled in water, more coffee being added every .time. The coffee- 
erounds are not. thrown away until the kettle is quite full. Very 
often, indeed, these grounds are carefully boiled up once more 
in order to »extract all the strength». 

This way of making coffee is also customary in many parts of 
the South of Sweden, at least in the Province of Skane. 

The table showing the consumption of coffee in Vasterbotten is 
based partly on the examination of 1585 persons (710 males and 
875 females) at the various district investigations, partly on the 
examination of the hospital material at Umea, comprising 2793 
eases (1260 males and 1533 females). The cases are grouped accor- 
ding to the number of cups drunk daily (see following table). 

According to the results obtained in the district investigations, 
the average consumption of coffee is 5—8 cups a day. The men 
in particular drink large quantities of coffee. 

In the hospital material the consumption of coffee is definitely 
lower than in the district material. About half of the cases take 
less than 5 cups a day, which is explained by the fact that the 
hospital material contains a large proportion of town-residents, 
who generally drink less coffee than country people. 

As a rule 1—2 cups of coffee are drunk the first thing in the 
morning. Judging from the district investigation, this occurs in 
93.7 per cent of the cases. 

The coffee consumption of school children in Norrland is shown 
in the following table, the number of children examined amounted 
to 2504. 


Coffee Consumption among School Children. 


Number of cups 0 1—3 4—7 Kf 
Number of cases 498 (12.1 %) 1873 (74.6 9%) 118 (4.7 %) 150 6 9%) 


Thus the average consumption is 1—3 cups of coffee per day. 
There is no essential difference between the various districts 
investigated, although the consumption at Umea and in the indust- 
rial communities is somewhat lower than in the rural districts. 
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Coffee, together with bread and butiter or cake, is taken by 42. 
per cent of the children immediately after getting up in the 
morning. 

According to the investigations made at the Lund Hospital 
(891 males and 981 women) and the Boras Hospital (3842 men 
and 698 women), the consumption of coffee among the. popula- 
tions of South and Central Sweden is shown in the table on p. 32. 

Judging from these figures, the inhabitants of Skane generally 
drink 1—4 cups of coffee per day. The average consumption of 
coffee is somewhat lower than that in Norrland, as shown by the 
data for the hospital material at Umea. 

The district investigations in Skane do not allow of any definite 
conclusions being drawn as to the consumption of coffee. 

Judging from the data cbtained, the coffee consumption in the 
Boras material is still somewhat lower than in the Skane material. 


4. Consumption of Tobacco and Spirits. 


The use of snuff, as a rule placed between the lips and the teeth, 
is very common among the men in Norrland. The snuff provokes 
an excessive flow of salva. The saliva is diluted with tobacco 
juice, which is as a rule spat out, but not infrequently swallowed. 
The consumption of snuff varies between 100 and 500 grams a 
week. | 

The district investigations indicate that snuff was used in the 
above manner by 42 per cent of 735 men examined. 

Of 460 men in the hospital material, 118, i.e., 25.6 per cent, 
chewed snuff. The difference in frequency is owing to the fact, 
mentioned above, that the hospital material comprises a fairly 
large number of inhabitants from the towns, where snuff-chewing 
is less frequent than among the rural population. Women never 
chew snuff. 

In the Norrland material the number of smokers is not very 
high and the quantity of tobacco used is not very great. either ; 
some 40 per cent of the men state that they smoke tobacco. Among 
the women tobacco smoking is of rare occurrence. The elder 
generation of men smoke pipes, the younger cigarettes. 

The consumption of spirits is very small. 23 per cent of the men 
say that they drink hquor, but not every day. Often they do not 
taste spirits for months. No case of alcoholism is recorded. It is 
only exceptionallly that the women drink spirits. 
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According to the information collected in the present investig- 
ations chewing snuff seems to be less common in South and Cen- 
tral Sweden than in Upper Norrland. In both the Lund and the 
Boras material the number of »snuff-chewers» among the men 
amounts to less than 20 per cent. Tobacco-smoking is somewhat 
more common. Cigarette-smoking is beginning to increase among 
the women, but, judging from the hospital materials, the number 
does not amount to more than 8 per cent of the cases. 

The consumption of spirits in South and Central Sweden seems, 
from the material available, to be much more common in these 
parts of the country than in Upper Norrland. In the Lund mater- 
ial 67 per cent of the men and 25 per cent of the women drink 
spirits, in the Boras material the corresponding figures are 73 
per cent and 25.per cent. 


B. Composition of the Diet from Quantitative and 
Qualitative Points of View. 


The account of the composition of the diet would not be com- 
plete without a study of its sufficiency, quantitatively and quali- 
tativly. Such a study necessarily involves weighing the foodstuffs 
used in the dietary. So much can, however, be stated a priori 
that any possible insufficiency in the quantity of food cannot 
be due to scarcity or want of means. In the years covered by the 
present investigation there was no dearth or famine. It can there- 
fore be laid down as a rule of universal application that a suffi- 
cient quantity of food was at the disposal of the various groups of 
the population under investigation. The possible defects of the 
diet are to be ascribed to its lack of variation. The study of the 
sufficiency of the diet with respect to quantity and quality can 
therefore be confined to the two extreme type of diets, Lla and 
SIa. It is obvious that such a study had to be carried out in the 
homes. Owime to the great difficulties encountered and the 
amount of expenditure involved the investigation could only be 
carried out to a relatively small extent. It was, however, of great 
interest as it might corroborate the data on which the classifica- 
tion of the diets was based, which data were collected mainly 
from information supplied by the individuals examined. 

The investigation was carried out as follows:— Dr. WerprInius 
undertook the task of weighing the food elements for one week 
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in a village on the coast (from his experience at the hospital 
clinic the author had formed the opinion that the population 
in that particular district. subsisted on an unvaried milk-meal 
diet). Further, Drs. Linp@reN and Buiom, while engaged on 
another pubhe commission, weighed the amounts of food con- 
sumed by the forest-workers living in temporary huts. These 
latter investigations are not in this connection of as great an 
interest as the former, since it was evident from the results of 
the preliminary investigations that the supposed disturbances, 
especially of the gastro-intestinal tract and the blood, were asso- 
ciated with the unvaried milk-meal diet. At any rate these in- 
vestigations throw light on those factors, in the L diets and 
especially in the Lla diet, which are of interest in the study of 
the symptoms, and are therefore deserving of a brief description. 


1. The Diet of the Rural Population. 


a. Quantitive under-nutrition. Dr. WERDINIUs’ investigation 
comprised three households of 23 members in all. One household, 
A, comprising 10 members, was examined for a period of 5 days, 
and two households, B and C, comprising 13 members, were 
studied for 2 days. The dietary constituents were carefully 
weighed, all necessary precautions being taken. Further, the body 
weight, height, age and sex of each person examined were record- 
ed. The expected basal metabolism (B.M.) was estimated for 
adults with the aid of Aus pu Bors’ tables and for children by 
means of BrnepioT-TAuBpor’s tables. The calorie values were 
estimated by SHALL’s method. The results of the investigations. 
are shown in the table beiow. 

As expected, the fare examined proved to be a typical Lla diet, 
consisting of herrings for breakfast every day or every other 
day together with bread and butter (clap-bread as a rule) and 
milk. The dinner consisted of gruel, »bryta» (described above) 
or ropy milk with bread and butter, and the supper was made 
up of porridge of boiled barley meal, bread and butter and milk. 
In household A meat-soup was eaten once a week or every other 
week, in the other households only on festive occasions. In house- 
hold B blood-dumplings with bacon, and im household C pea soup 
and pork were served on one of the two days during which they were 
under investigation. In the investigator’s opinion, these additions 
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Summary of weights of foodstuff consumed at Botsmark. 








Men Women Children 

Cal. supply per 

day 2840 (2090—3351) 1687 493—1876) 2229 (1133—2963) 
Cal. per kg. and 

hour 2.09 (1.44—-3.26) 1.05 (0.90—1.22) 2.69 (1.49—5.85) 
Protein, g. per 

day 85.53 (59.183—110.85) 51.44 (41.92—60.68) 69.13 (29.92—98.59) 
Protein, per kg. 

and day 1.50 (0.97—2.36) 0.78 (0.60 —1.06) 2.03 (0.99 — 4.75) 
Veg. protein, g. 

perkg.andday 0.74 (0.44—1.27) 0.87 (0.82—0.45) 0.94 (0.89—2.30) 
Potatoes, g. per 

day 158 (80—247) 135 (87—189) 171 (23—299) 
Milk, g. per 

day 1046 (697—13898) 603 (488-—769) 948 (450 —1289) 
Cereals, g. per 

day 408 (242—589) 237 (178—287) 297 (92—50D) 


to the customary fare were made because of his visit to the homes. 
It is to be regretted that the investigations could not be extended 
for a longer period. 

Coffee was taken 3—4 times a day, with or without wheaten 
bread or cake. 

The number of calories in the food is, as appears from the 
table, markedly low, not infrequently below 2000 calories per 
day even in the case of adults. The average calorie intake for 
men is 2480, for women 1687 and for children under 17 years 
2227 calories. In some cases the daily calorie intake exceeds but 
slightly the supposed basal metabolism. This was so, for instance, 
in the case of members Nos. 2 and 4 in household A, members 
Nos. 1, 4, 6 and 8 in household B and members Nos. 1 and 5 in 
househould C. As known, the calorie requirement varies very 
much in normal individuals, as already shown by LAvVoIsIER in 
his classical studies in 1793—1794. These variations are in a 
large measure due to the body weight, action and work, but also 
to the nature of the diet. The B. M. of adults corresponds to 
about 1 calorie per kilo body weight and hour (BENeEpIcT and 
others). When sitting, an individual’s calorie requirement is 
increased to 1,2 calories (20 %). In more vigorous action and 
work the requirement is still greater. Benedict gives the following 

figures for a person weighing 70 kilos. 


Resting 25—30 calories per kg., corresponding to 1750—2100 cal. 
Doing light work 385—40 » 2 » » 2450—2800 » 
» medium work 40—45 >» we) » » 2800—3150 » 


» heavy work 45—60 » Dee ey > » 3150—4200 » 
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The calorie requirement of children is relatively greater than 
that of adults (Du Bois, BENEDICT). 

The work of that category of the population studied in these 
investigations was medium or hard. From the above figures one 
must therefore deduce that there is a certain degree of. under- 
nutrition in a great percentage of the cases, but the under-nutri- 
tion is spontaneous and does not cause the individual any dis- 
comfort. All the individuals examined stated that they felt well, 
performed their fairly hard daily work, and »did not require 
more food». From their point of view the calorie intake must be 
regarded as physiologically adequate and the’ quantities given 
above as normal looked upon as a luxurious diet. It should be 
added that the individuals examined, as a rule, appeared to be 
in a rather good general state of health and well nourished, 
although not fat. This is also apparent from the relation between 
height and body weight (see table). As shown especially by 
Benepict in his Nutrition Laboratory, there occurs a certain 
degree of functional adaptation in the case of a low calorie intake. 
The number of calories required is lower when the individual is 
at rest or working. That may be the explanation of the compara- 
tively good health of this category of the population‘ in spite of 
the seemingly deficient calorie intake. We shall return to this 
point later. 

Estimations were-made of the calorie intake from the food on 
about one hundred patients at the U mea Hospital belonging to 
the Lila group, the calculation being based on data supphed by 
the subjects themselves. It is obvious that the results of such 
estimations will be somewhat unreliable. In fact, the calorie values 
obtained varied between 1600 and 3200 calories per day. The 
average value was 2200—-2300. This figure agrees rather well 
with the weights of the foods given above, and is low as com- 
pared with the figures cited for the normal calorie requirement. 
This applies to a population engaged in medium or hard work. 
As already mentioned, corpulent persons are rare among the nat- 
ive population in this part of the country. 

Attempts were also made to estimate the daily calorie intake 
for persons belonging to the B diet group. Owing to the greater 
variation in the dietary these estimations were much more diffi- 
eult to make. Values varying between 3000 and 3500 ealories 
were obtained, the average calorie intake being 2500—2600 ealo- 
ries per day. 
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Weighings of the food and estimations of the number of calories 
consumed were also undertaken on 12 patients, 6 men and 6 
women, belonging to the Lla group, at ‘the Umea Hospital. These 
patients suffered from diseases which could not be supposed to 
have any influence on the metabolism; they were not confined to 
bed and were allowed to perform light work. They were given the 
fare customary in their homes. (Lila). The total calorie intake 
varied in the different cases between 1900 and 2500 calories per 
day. The result obtained in these examinations, although by no 
means unimpeachable, indicate that individuals in the Lla group 
daily consume food less rich in calories than the diet of the BII 
eroup. 

In order to obtain further support for this view we weighed 
900 persons, about half of them belonging to the Lila group and the 
other half to the B group. Their ages varied from 20 to 45 years. 
On an average both the men and the women of the L diet group 
weighed about 2 kilos less than members of the B group. An 
arrangement of the cases examined into different age-groups gave 
on the whole the same results for the various age-groups. Thus these 
weighines also indicate that there is a certain degree of under- 
nutrition in some of the cases of the Lila group. 

b. Qualitative under-nutrition. The L diets, especially the 
Lila diet, are characterized, in addition to their deficiency of 
fruit and vegetables, also by the low animal protein content (meat, 
fish and eggs). From this we assume that the amount of nitrogen 
present in the food is small, supplied chiefly by the milk. In the 
table showing the weights of the foods is also given the protein 
content of the diet (see table, p. 36). In 5 cases out of 23 (house- 
hold A, No. 2; househoid B, Nos. 1, 2 and 4; and household C, 
No. 5) it 1s less than 1 g. per ke. body weight; the average for all 
individuals examined is lo g. for men, 0.73 g. for women and 
2.03 g. for children. HAMMeERSTEN gives the minimum protein 
requirement for adults at 0.5 g. per ke. body weight. In our mate- 
rial it was never lower than this minimum, although in one or 
two cases the protein content very nearly approached the minimum 
requirement. HAMMERSTEN, however, states that the desirable 
amount for men would be 120 e2., and for women 100 ¢. The 
average values in our material are 85.5 ¢. for men, 511 ¢. for 
women and 691 g. for children. HINDHEDE gives 25 @. as the 
»practical protein minimum». According to Bertram and Born- 
STEIN’S comprehensive work, the »minimum requirement» lies at 
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80 @. for an individual of 70 ke. body weight. The values found 
in this investigation are in several instances below or very close 
to this minimum. 

Kstimations of the quantitiy of N per day in the urine were also 
made at the Umea Hospital om about 50 patients, belonging to the 
Lila diet group, suffering from diseases which, as far as could be 
judged, had no influence on the N-metabolism. During the first: 
few days of their stay at the hospital they were given about the 
same food as they usually consume at home. The quantity of N. 
in the urine, measured in this way, amounted as a rule to 6—8 g., 
but was sometimes as low as 4—9 @. Determinations of the N. 
content of the urine were carried out in the same way on a num- 
ber of patients (20) belonging to the B diet groups. These showed 
a daily N-excretion of 8—18 e. in the urine. In the majority the. 
quantity varied between 10 and 12 o, This result, too, indicates 
that with respect to the N-metabolism the cases of the Lla group 
are on a very low standard. 

_ From a purely biological point of view one usually distinguishes 
between proteins of high or low value with regard to their capa- 
eity of maintaining the protein content of the body. This effect 
is no doubt in the first place due to the nature of the amino acids 
of the protein molecules. Milk and potato proteins, which 
together form an essential part of the protein component in the 
Lla diet, are considered to be of a comparatively high value, by 
some authors, such as Rose, MacLEop and BIsBEY, as equal or 
superior to meat proteins. This appears’in a certain measure to 
make up for the low protein content of the Lia diet, all the more 
as this protein is present in an easily digestible form. Still, the 
protein content of the cereals (of a »low biological» value) 
amounts on an average to 50 per cent of the total intake of protein. 

The amount of fat in the Lla diet is comparatively low. Besides 
the fat in the milk consumed, which is often lightly skimmed, 
small quantities of butter are also eaten, amounting on the average 
to 18 g. for men, 22 g. for women and 18 g. for children. It should 
also be pointed out that household A used, at least to some extent, 
margarin instead of butter, which has a bearing on the vita- 
min D content of the diet. Fat in other forms than the high- 
grade kind mentioned above is not consumed in any appreciable 
quantities. 

By far the greater part of the calorie content of the food is 
derived from carbohydrates, especially cereals, the bulk of which 
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consists of fine-bolted wheat flour and aos phate The average 
quantity of cereals in we food amounts to 408 g. for men, 237 ¢. 
for women and 297 ¢. for children per diem. 

As regards the dca aie compounds in the Lila diet our attent- 
ion was in the first place directed to the supply of iron. Iron is 
an important factor in the building of the haemoglobin molecule, 
and it seemed very likely that the anaemias were at least partly 
due to the deficiency of iron in the Lia diet. This diet contains 
but very small amounts of iron-containing substances, animal 
protein and vegetables. Estimations of the iron content in barley- 
-meal, and in milk and potatoes from Norrland were made by 
Pror. WipmMArRkK, the following results being obtained: 


100 g. barley-meal contains 3.1 mg. Fe=44 mg. Fe, O, 


100 » potatoes » O.oa > —. oF ==> » 
100. > milk > Out y == (oy » 
100 » wheat flour » D00l => yee OO » 


(The flour is not from Norrland). 


If, on the basis of these figures, we calculate the daily iron 
intake, we obtain the following values: 


Fe (Maximum and mi- 
4 nimum values) 
Males 215 years. 17.5 me, 10.4—23.4 meg. 
Females>15 » EO 8.4—12.31  » 
Children 15.0 » 41 (8.1)-—20 mg. 


These values should be increased just a little, owing to the fact 
that the iron content of the butter, averaging 24 ¢. (9—55), and 
the herrings, averaging 26 eg. (10-—45), ee aba was not 
taken into account. At any rate the quantity of iron supplied 
with the food is very smail. Besides, in the case of a number of the 
persons living on the Lila diet the absorption of iron is lowered 
owing to the decreased amount of hydrochloric acid in the gastric 
juice. This matter will be discussed more in detail later on. 

No examinations were made of other inorganic substances in 
the food. The amount of sodium chloride is undoubtedly more 
than sufficient. Abundant quantities of salt are added to the 
food, especially butter and herrings, and occasionally salt is even 
put into the coffee. The amounts of calcium (Ca) and phosphorus 
(P) are also sufficient, mainly supphed by the relatively large 
quantity of milk in the diet. Determinations of the Cl, Ca and 
P contents of the blood were made, for another purpose, in a 
large number of cases, and they always showed normal values. 
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This might also be advanced as evidence that the Ca and P meta- 
bolism has not undergone any important changes. 

A determination of the iodine content of the food might have 
been of a certain interest. However, there is scarcely any reason 
to suspect that the iodine content of the Lla diet is significantly 
lower than that of the B diet. ; : 

Vitamin Content. It cannot be determined by weighing the 
quantities of foodstuffs eaten whether the diet contains a suffi- 
cient amount of vitamins. The essential criterion of a sufficient 
amount is the absence of any evidence of hypovitaminosis. Still, 
by consideration of the kinds of foodstuffs entering into the diet, 
it should be possible to estimate, with a certain degree of proba- 
bility, the amount of vitamins. As far as human beings are 
concerned, vitamins A, B,, B,, C and D seem to. be the most, 
important. | 

The Lila diet consists to no small extent of milk, butter and 
potatoes, a variety grown in the north of Sweden called »mandel 
potato», articles of food which are said to be comparatively 
rich in vitamin A. As regards potatoes, it 1s stated that yellow 
sweet. potatoes, to which variety »mandel potatoes» belong, are 
rich in vitamin A. AyKroyp estimates the minimum daily requi- 
rement of vitamin A to be 500 rat units (U.S. P.). But he does 
not consider an optimum intake to be less than 1000 units. 100 eg. 
of butter contain 500—5000 units, 100 g. of milk 50—200 units. 
The amounts of milk and butter in the Lia diet appear to cover 
the vitamin A requirement. If to this be added the vitamin con- 
tent of the potatoes, it will be apparent that the amount of vita- 
min A supphed by the Lla diet is probably adequate. 

Vitamin D (antirachitic vitamin) is present especially in the 
butter of the Lla diet, and also in the milk in proportion to its 
content of butter fat. The amount of vitamin D in butter and 
milk depends to an essential degree on the fodder of the cattle. 
During the summer months, June—September, the cows are kept 
out of doors. Thus the percentage of vitamin D should be high in 
the summer milk, whereas the vitamin D content of the winter 
milk and butter is considerably lower. The milk of the cows in 
Norrland, the so-called fjeld-race, is very rich in fat, as a rule 
amounting to 5 per cent. It is, however, skimmed slightly before 
being consumed. The minimum vitamin D requirement. of adults 
is not known, for children it amounts to 100 preventive rat units 
(M. R.C.). Butter contains 20—100 units per 100 g., and milk 
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10—20 units per 100 ¢. The amount of vitamin D required is 
moreover dependent on the supply of Ca and P, the intensity of 
the radiation of light and not least on the percentage of cereals 
in the food. There is a certain degree of »antagonism» between 
the cereal content of the food and the vitamin D requirement. If 
the amount of cereals supplied is high more vitamin D will be 
required (GREEN, MeLuAnspy, Houst). The Lila diet is character- 
ized by an ample supply of cereals, especially barley-meal, which 
is said to have a relatively strong »antagonistic>» influence on 
vitamin. D. For that reason there is a risk of D-hypovitaminosis, 
at least in winter, especially if margarin is used to a great extent 
as a substitute for butter. 

According to June, the minimum requirement of vitamin B, 
(anti-neuritic vitamin) is 150 R. U. The requirement increases 
with the calorie intake. In an ill-balanced diet with a deficiency 
of proteins and organic salts the requirement increases. If the 
supply of carbohydrates is large the requirement is thus still 
sreater (FUNK, CoLtLazo, RaNpDow and SIMMONET). As regards 
the content of vitamin B, in the articles of food most commonly 
used, the following figures have been given: potatoes, 10—15 
units per 100 ¢.; fresh meat, 25 units per 100 ¢.; milk, 10—15 
units per 100 @., while the same quantity of proteins and liver 
contains 50 and 100—160 units respectively. The flour used in 
the Norrland diets is of the finest sort, free from bran, and does 
not contain any appreciable amount of vitamin B. Thus it is 
evident from what has been said that the amount of vitamin B,, 
especially in the Lla diet, is small. In the mixed diet it is greater 
(See table, Household A, Nos. 2 and 4; Household B, Nos. 1, 
4 and 8; Household C, Nos. 1, 3 and 5). 

The requirement of vitamin B, (anti-dermatic and anti-anaemiec 
vitamin) is estimated, by June, to be 150 R. U. The optimum 
value, however, is 3—4 times greater. The vitamin B, content of 
the foodstuffs used in the Norrland diets is: in 100 ©. of fresh 
meat 350 units, in 100 g. milk 15 units, in 100 2. of potatoes 3—10 
units and in 100 e. of liver 200 units. The fine flour used contains 
only a very small amount of vitamin B,. Thus there also seems to 
be a certain risk of the Lila diet being deficient in vitamin B.. 
As instances of this we may mention the same cases as those 
deficient in vitmin B,. 

Vitamin C (anti-scorbutic vitamin) is found especially in fresh 
fruits and vegetables, which seldom form part of the Norrland 
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diets nor of the Lia diet. Vitamin C is also present in milk and _ 
potatoes, which form the main part of this diet. The amount of 
vitamin C in milk, however, varies considerably depending on the 
food of the cows. Thus winter milk contains a much smaller 
amount of vitamin C than summer milk. But it should be pointed 
out that the chief fodder of cows in winter consists, in addition 
to hay, of root-crops and potatoes, which should make the milk 
richer in vitamin C. 

There has been considerable discussion as to the occurrence of 
C-hypovitaminosis in the Norrland material and the question is 
deserving of serious study. Hie 

The minimum vitamin C requirement of adults (M.R.C.) is 
estimated to be 200—250 international units. 100 ¢. of potatoes 
contain 100—200 units. The number of units in milk is, as already 
mentioned, more variable. 

The daily consumption of milk in the Lla group is about 1 litre 
for adult males and children and not quite 7), litre on the average 
for women. As far as can be judged, this quantity of milk and 
potatoes satisfies the requirement of a sufficient supply of vita- 
min C. In a few cases the intake of vitamin C seems to be some- 
what low, as for instance in the case of No. 8 in Household B and 
of all the members of Household C, especially Nos. 1 and 5. The 
vitamin C content of the food, where the intake of milk is relat- 
ively adequate, also satisfies the requirement estimated by GOTH- 
LIN for the prevention of C-hypovitaminosis (700—1000 e. of milk 
or 200 2. of potatoes boiled for 15 minutes). 

The percentage of vitamin C is likely to become still smaller in 
proportion as the consumption of milk and potatoes decreases, 
which seems to occur when the diet is more mixed, as in the B 
diets or in the diets of the forest-workers, the S diets. 

From this inquiry it seems to be clear that in the L diet the 
amount of vitamin A is fairly adequate, whereas the adequacy 
of the amounts of vitamins B, C, and D is more questionable. This 
applies especially to vitamins C and D during the winter months 
when the butter supply is seanty. 


2. The Diet of the Forest-workers. 


The following tables give the results of the analysis (chiefly 
compiled by BrrRGENSSON) of the diets the forest-workers in 
accordance with the reports of LINDGREN and BLom. 
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Examination of the food and weighings of the ingredients used 
were made during a period of 5 days, with the exception of Case 
No. 15, where the food was weighed only on 4 days. Nos. 1—8 are 
from Norrbotten (Brom), Nos. 9—18 from Vasterbotten (Linp- 
GREN ). 


Analysis and Weights of Food of Forest-workers. 


No ar b-ost tem, 








Calo- | Total Veg. | Total Pier || Capeale 
ries | protein |protein| fat dail ae Milk | Potatoes 
daily | daily | daily | daily y y 

8 5451 93.3 61.2 270 14.4 (92 600 198 

2. 3718 70.3 37.0 160 8 300 830 58 

3. 6470 131.3 08.7 308 21.6 906 1100 0 

4, 6487 131.5 65.8 334 106 858 1190 76 

D2 +7 6966 246 81 306 118 914 820 84 

6. 4655 GO 54.8 218 78 O87 750 Ns 

7. 4652 118.9 48.4 182 75 628 620 192 

8. 4298 74.4 50.5 203 74 | «(678 150 Pa 

Vasterbd otten, 

9. 5253 159.0 60.9 246 73.6 610 941 468 
10. 4728 104.3 47.2 190 0 524 250 627 
13 3980 88.1 aot 154 0 454 220) Ole 
12. 4547 42 31 256 136.2 374 0 314 
13. 4145 100.7 49.8 162 0 342 449 431 
14. | 5850 184.2 28.5 o29 0 198 b12 750 
15. 6554 425.0 (at 248 38.6 724 989 989 
16. 4839 92.8 49.8 282 34.8 512 887 492 
2 5454 134.3 54.5 223 16:5 5d4 fol 540 
LS. 5118 89.8 43.8 180 22.8 5dD4 1089 416 





Summarised Results of Weighings of Vorest-workers’ Diet. 


Supply of calories per day + D176 =(8718—6966) 
> » fat g. per day 236 (160—334) 
» » protein g. per day 109 (42—184.2) 
» » cereal protein g. per day 52 (28.5—81) 
» » milk g. per day 587 (198—914) 
» » potatoes g. per day 346 (O—989) 
» » milk g. per day 677 (O—1190) 


In the above tables there is clear evidence that the calorie 
intake of the forest-workers is considerably higher than the in- 
take of that portion of the coastal population subsisting on an Lila 
diet. The average daily calorie intake for each of 18 workmen 
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amounts to 5176 calories, the extreme values being 3718 and 6966 
calories. : 

The supply of protein, too, is as a rule greater than in the diet 
of the rural population, especially with regard to animal protein. 
Nevertheless, we are not justified in characterizing the S diet as 
being particularly rich in protein, for in no less.than 7 cases the 
protein content of the food is below 100 g. per day. Cases also 
occur among the forest-workers where the protein content of the 
diet is strikingly low, even lower than in the L diet, for instance 
in Case No. 12. This is quite remarkable considering the exceed- 
ingly hard work of the forest-workers. 

The S diet is very rich in fat. From *,, to '/, of the total calorie 
yield is derived from fat. The main source of the fat is bacon, 
often American bacon. As a rule this food, so rich in fat, is 
digested well. »Work in the forests requires fat» is an opinion 
often expressed by those employed in the forests. 

A liberal amount of cereals, averaging 587 @. per diem, chiefly 
in the form of wheat flour, also contributes to the rich supply of 
ealories in the diet (v. Table). 

The tron content of the S diet is comparatively high, according 
to estimations made by BERGENSSON, varying between 36 and 78 m. 

This diet also contains a larger amount. of salts than that of the 
inhabitants of the coastal district. 

With regard to the amount of vitamins contained in the S diet 
the analyses of the foods supphed the following data: 

The vitamin A requirement is fairly adequately satisfied by the 
intake of milk and, butter. In some of the cases, where the food 
contains only small quantities of milk and butter, as in Cases Nos. 
10, 11, 18 and 14, the required amount of vitamin A is derived 
from the relatively large quantity of potatoes forming part of the 
diet. Dishes prepared from the viscera of animals, which are rich 
in vitamins, not infrequently form part of the food of the forest- 
workers. The pork consumed probably contains some vitamin <A. 

The amount of vitamin D in the S diet is on the whole the same 
as that in the diet of the population of the coastal district. In 
winter-time the amount of vitamin D is probably insufficient in 
some of the cases, and even in summer in those cases where the 
butter and milk intake is low. 

The amount of vitamin B in the 8 diet is greater than in the 
Lia diet, owing to the consumption of meat. The forest-workers 
usually eat coarse bread, which is often fermented. 
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The supply of vitamin C is not so well provided for, especially 
in those cases where the dietary contains only small quantities 
of potatoes and milk. Workmen in Norrland consume potatoes 
in but relatively small quantities (Cases Nos. 2, 4 and 5 less than 
100 g. per day, and No. 3 none at all). The quantities of milk 
consumed are, however, comparatively large, 820—1190 eg. But 
even in these cases there is a risk of a C-hypovitaminosis in win- 
ter, when the vitamin C content of the milk is reduced. In Case 
No. 8 the daily consumption of milk is very low, 150 g. Nor is the 
quantity of potatoes eaten particularly large, only 157 g. There 
is therefore a certain risk of a C-hypovitaminosis also in this ease. 
The forest-workers in Vasterbotten as a rule eat more potatoes, 
on an average 314—989 ©. per day. This should be adequate to 
prevent a C-hypovitaminosis, even though the quantity of milk in 
the diet is relatively small, as in Cases Nos. 10 and 11, or none at 
all, as in Case No. 12. 

Thus, as regards the vitamin content of the S diet, it will be 
seen that its content of vitamins A and B is fairly adequate, 
whereas the diet is not infrequently somewhat deficient in vita- 
mins C and D. This is true of the vitamin C content especially 
when the food contains very small quantities of milk and potatoes, 
and of the vitamin D content when the consumption of butter 
decreases and when dishes prepared from animal viscera do not 
form part of the dietary. 

It should again be emphasized that the quantitative data with 
regard to the vitamin content of the food obtained in such an 
investigation cannot be regarded as an exact measure of the 
adequacy or inadequacy of the diet, for on the one hand the need 
for vitamins differs in different individuals and is dependent on 
a variety of factors, among which may be mentioned age, work 
and, in the case of women, pregnancy and lactation, besides clim- 
ate and sunlight, the amount of salts, especially Ca and P, in the 
food, while on the other hand the percentage of vitamins in a 
particular article of food varies considerably under different 
conditions. Finally, the correlation between the different kinds 
of vitamins is of great importance (KoLLATH). 

With regard to the composition of the B diets there is not much 
to be said. The principal difference between the B diets and the 
other diets studied is that the former are somewhat more varied. 
The B diets contain more mixed food, hence the risk of a quanti- 
tative or qualitative deficiency should be relatively slight. 


CHAPTER 2. 


The Basal Metabolism (B. M.) in Relation to the 
Composition of the Food. 


In the preceding chapter it was shown that the daily supply 
of calories in the Lia diet is very low. Nevertheless it appears 
to be sufficient to maintain a fairly good condition of nutrition 
‘among the inhabitants and does not prevent them from perform- 
ing medium or even heavy work. This can be explained by a 
low rate of metabolism while the individual is resting and at 
work. WerDINIUS was able to confirm this with regard to the 
basal metabolism. 

In 128 cases, mostly consisting of healthy persons but also in- 
cluding others who had been affected with diseases which could 
not have had any influence on the results, WERDINIUS made estim- 
ations of the metabolism while the individual was resting and 
fasting (B. M.) by determining in the usual manner the amount 
of oxygen consumed in 10 minutes on an empty stomach in the 
morning. 


As a rule the estimations of the B. M. were made on two or more 
consecutive days at the beginning of the patient’s stay at the hospital. 
The food supplied was as far as possible similar to that taken at home. 
At the same time estimations were made of the nitrogen excretion in the 
urine. As known, it was formerly the custom when making determina- 
tions of the B. M. to put the subjects on a carbohydrate diet for three 
days before beginning the examination. That procedure was not adopted 
in our examinations. Instead the subjects received the same diet as they 
had been accustomed to for a long time. The determinations were made 
with the aid of a very accurately calibrated Benedict apparatus (large 
model), all precautionary measures having been taken. 

The standard values for the estimation of the normal calorie require- 
ment of the subjects were taken from Aub du Bois’ tables. 
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The following tabulation shows the results of the B. M. tests. 





B. M. LI diet LIU diet B diet 
+14 — +22 2 — 2 
+ 5—-+13 6 2 8 
+ 4—— 4 12 8 16 
— F— —13 34 5 3 
eS | ee, 15 4 ih 
—?25 — —3l 6 1 Le 
+32 — —40 BS — — 
Total number of cases 78 20 30 
M (B. M.) — 9.7 % — 6.3 % + 21 % 


It will be observed that in more than half the cases of the B diet 
sroup, 16 out of 30, the metabolism was normal, if 0— x 4 % 
of the standard values is considered as the normal B. M. In 4 cases 
the B. M. was somewhat lowered and in 10 cases somewhat raised, 
whereas the majority of the cases belonging to the LI diet group, 
58 out of 78, or 74 per cent, had a lowered B. M., varying being 
—d and —40. In the latter group only 12 of the 78 cases, 
15 per cent, had a normal B.M. and 8 a slightly raised B. M. 
The greater difference between the maxima and minima in the 
cases belonging to the LI group is explained partly by the fact 
that some of the cases did not belong to this group, owing to the 
difficulty sometimes of defining this group exactly. Compared 
with the B group, the number. of cases in the LIT group with 
lowered B.M. is also high. Cases belonging to the B diet group 
had on the average a normal B.M. The mean value of the basal 
metabolism in the B group is equal to the normal standard values 
+-2.4 per cent. The mean values of the Lia diet and the LIT 
diet are — 9.7 per cent and — 6.3 per cent. respectively. 

The lowered B. M. found in the L diet groups cannot be due 
to errors in the method. The apparatus was tested and re-gauged 
several times. 

A shifting of the normal respiratory quotient (0.32), due to a 
relatively intense carbohydrate oxidation, would theoretically 
lower the B.M., but the reduction would amount to only 3 
per cent at most and therefore does not explain the result ob- 
tained. ; 

The question now arises — What is the cause of the lowered 
basal metabolism? It has already been pointed out that under- 
nutrition and starvation are common causes of a decrease in 
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the B.M. For further information on this subject the reader 
is referred to the fundamental works of ZuNtTz and Lorwy and of 
Brnepict and his co-workers. 

There is undoubtedly evidence of a certain degree of under- 
nutrition in some of the cases belonging to the L diet group, as 
has already been pointed out. Some of these cases have a calorie 
intake of less than 2000 daily. 

Another conceivable cause of the lowered B. M. -is the small 
amount of proteins in the diet. The following curve shows the 
relation between the N. metabolism, measured by the daily excre- 
tion of nitrogen in the urme in proportion to the body weight, 
and the B. M. 


Gram N in urine/kg. of body weight. 
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Thus in the cases examined we see that when the nitrogen 
metabolism, estimated on the basis of the daily amount of nitrogen 
excreted in the urine, is low, the B.M. is also low. A protein 
oxidation corresponding to 0.15 g. urinary N. per ke. body weight 
gives, according to the curve, a normal B.M. Many of the cases 
belonging to the Lia diet group have most probably lived for 
several years on a diet containing a smaller quantity of nitrogen. 
We are therefore justified in concluding that the small amount 
of proteins in the food of this group is a contributory cause of 
the comparatively low B.M. value. It should nevertheless be 
borne in mind that the low protein content of the diet in this 
eroup is not infrequently combined with under-nutrition. 

The literature on the subject furnishes a certain amount of 
evidence in support of the assumption that the low protein con- 
tent of the diet explains, at least partly, the lowered B. M. 
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The probability that this possible protein effect is due to the 
so-called primary specific dynamic action of the protein can at 
onee be left out of account, since this action, according to the 
prevalent opimion, lasts for only 6—8 hours at most after the 
meal (see, for instance BENEDICT and CARPENTER’S monograph). 

In addition to the primary dynamic action of protein RUBNER 
mentions a more protracted »secondary dynamic action». A diet 
rich in protein will thus be followed by a rise in the B. M., lasting 
for several days. It is a priori not improbable that this »se- 
econdary» dynamic action influences the B. M. in a negative di- 
rection when the protein consumption is low. 

The results of investigations by BerNsTeEIN and Fara, GRAFE 
and WisHaART lend support to this view. 

BERNSTEIN and LEIMDORFER have also found that the B. M. rises 
In proportion to the protein intake and that the effects of animal 
and vegetable proteins are equal in this respect. 

LIEBESNY and ScHwartTz call attention to the difference in the 
level of the B. M. during the Great War in America and Vienna, 
and they consider that this difference was due to the different 
amounts of protein compounds in the food. 

Several investigators (HEINBECKER, AbDoLPH, DE ALMEIDA, 
FLEMING, SOHLBERG and others) point out that, in addition to the 
composition of the diet, the climate has a great influence on the 
B. M. Attention has also been called (HEINBECKER, BENEDICT) to 
the fact that racial idiosyncrasies influence the B. M. 

But neither climatic conditions nor racial idiosyncrasies can be 
the cause of the lowered B. M. found in the L group in the pre- 
sent material. If anything, the severe climate of Vasterbotten 
should bring about a rise in the B.M. Further, the groups in- 
vestigated belong to the same race and have been living under 
exactly the same climatic conditions. Thus neither the climate 
nor any racial idiosynerasies can have been the cause of the 
lowered B.M. 

The composition of the diet, apart from its absolute amounts 
of calories and N, may also be thought to play a certain role in 
the B.M. Certain kinds of avitaminosis show an altered B.M. 
According to SEEL and Baupwin, A and D avitaminoses may in 


certain cases lower the B.M. Other investigators do not accept 


this view. With regard to the B avitaminosis the general opinion 
seems to be that there is a lowered B. M. This decrease is consid- 
ered by the majority of investigators to be due to inanition 
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(OKADA and co-workers, Arvay, DENEL, Lawrow and MatTzkKo), 
and that it oceurs In advanced cases. Hopkins, DrRuMMoND and 
co-workers, STEPP and others are of opinion that this lowered 
rate is constant. According to KNIPPING, GROEBBELS und CHAKO- 
witz, C hypovitaminosis, on the other hand, shows an increased 
B.M. The possibility of the occurrence of a hypovitaminosis in 
the Norrland material has been discussed above with regard only 
to the composition of the food, and there seems to be a certain 
amount of evidence of specially B, C and D hypovitaminosis 
in the Lla diet group. A lack of vitamin B may therefore play 
a certain role in the decrease of the B. M. found and probably 
exercises its influence by under-nutrition. 

Finally it may be mentioned by way of discussion that along 
with the mixed diet certain substances, for instance iron, are 
supphed, which are entirely absent or are present in only small 
quantities in the L diets, and which can be thought to have an 
influence on the degree of B. M. On the average, this diet group 
-has a lower haemoglobin value than the B diet group, as will be 
shown later on. Opinions concerning the importance of iron for 
the rate of B.M. differ widely. Still there are investigations 
which indicate that a supply of iron increases the B. M. e. g. Lane- 
FELDT, NisHtuRA, KOoCKMANN and SEEL, and ScHmipT). In gene- 
ral, however, these investigations were made on animals. 

The effect on the B. M. of administration of iron was studied 
in a number of our cases. No positive effect on the B. M. was 
observed. The iron was administered pér os in the form of ferrum 
reductium in a daily dose of 3 ge. 

As mentioned above, anaemia of a moderate degree was most 
frequent in the eases belonging to the LI diet group. Opinions 
differ with regard to the effect of anaemias on the B. M. There is 
a general agreement among investigators that 1f anaemia has any 
effect on the B.M. it should be in the form of an increase of the B.M 
(CURSCHMANN and BACHMANN, GRASSTEIN, AUB and TAYLOR, 
Benepict and others). Hence the lowered B. M. observed in our 
eases cannot be ascribed to anaemia. 

More than half the patients examined by us exhibited evidences 
of gastric achylia. The percentage of achylic cases, however, was 
not higher among those exhibiting a lowered B. M. than among 
those with a normal B. M. within the same diet group. This fact 
does not indicate that there is any causal relationship between 
the disturbance of the gastric function and the decrease in the B. 
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M. On the contrary, both symptoms are to be regarded as parallel 
expressions of the same cause. 

From what has been said above it is evident that the rather 
frequent relatively low calorie intake and lack of proteins in the 
food or some factor associated therewith (possibly B-hypovita- 
minosis) constitute the primary factors in the decrease of the M. 
B. as found in the type of diet under discussion. The cause may 
of course be found in some other factor or factors hitherto un- 
‘known. The easily digestible nature of the food may also play a 
part. A lack of other substances may also produce this effect, — 
the amount of animal proteins is strikingly low, for although milk 
and potatoes are staple articles the diet does not contain eggs, 
fish and meat. 

If under-nutrition and the relative deficiency of protein in the 
diet were the cause of the ascertained decrease in the B. M. it 
should be expected that a more abundant supply of food and 
especially a diet richer in proteins would raise the B. M. to a 
normal level or even higher in these patients. In fact such a rise 
often occurs. One example will suffice to illustrate this. During 
the first three weeks at the hospital a patient was given the same 
diet as he was accustomed to, the LI diet, but he ate very little. 
The daily calorie intake was 1500—1600 calories and the daily 
protein intake 60—70 ¢. During this period the B. M. was found 
on several occasions to be — 15 per cent. Afterwards the diet was 
supplemented with chiefly carbohydrates and butter to an amount 
of 2400 calories. The B. M. rose to — 9 per cent. An addition of a 
larger amount of protein in the following days, 120—150 e. per 
day in the form of meat, fish and cheese, brought about a further 
rise of the B. M. up to +12 per cent. It should be pointed out, 
however, that at the same time as the increase in the ealorie con- 
tent and especially the increase of animal food-stuffs there oe- 
curs a parallel increase of accessory food substances, e.¢@. vita- 
min B. 

It is noteworthy that a rise of the M. B. did not occur in all 
our cases on the addition of supplements to the fare, especially 
by increasing the amount of proteins. A rise was obtained in only 
a few cases, at least during the short period of a few weeks in 
which they were under observation. Frequently this rise takes a 
comparatively long time, from 2 to 4 weeks, before it becomes 
discernible. The cause of this may be found in secondary changes, 
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particularly in the endocrine glands, brought about. by the pre- 
vious diet. | 

In order to ascertain whether there was any so-called endocrine 
disturbance, sugar tolerance tests and pharmacodynamic tests 
with adrenaline, pilocarpine and atropme were made on some of 
the cases belonging to the L diet groups. The sugar tolerance was 
investigated by ingesting 1 gram of glucose per kilo body weight. 
Adrenaline and atropine were injected subcutaneously in a dose 
of 1 mg., and pilocarpine in a dose of 10 mg. 

The results of the glucose tolerance and the adrenaline tests in 
respect to the blood sugar curve are given in the table on p. 55. 

In both tests, and especially after the injection of adrenaline, 
the blood sugar curve in the great majority of the cases shows a 
very slight and transient rise. There is no definite correlation 
between the results of the tests and the fall in the B.M. rate. 

The effect of adrenaline on the blood pressure was also rela- 
tively shg¢ht. In Cases Nos. 5 and 8 there was no effect at all, 
while in the other cases there was a maximal rise of the blood 
pressure, varying between 10 and 60 mm. He. after an interval 
of 4—60 minutes and lasting for 10—120 minutes. In most cases 
the pulse rate was but slightly influenced, the maximal increase 
being 4—38 beats a minute, setting in after 2—180 minutes. The 
pulse rate returned to normal after an interval of 10—240 minutes. 
As in the case of the blood pressure there was no evident paralle!- 
ism between the pulse rate and the decrease of the B. M. 
The pilocarpine test produced in all ‘cases a moderate diffuse 
perspiration and a salivation varying between 75 and 370 ¢.'c. In 
Case No. 3 no measurable salivation occurred. The effect on the 
pulse rate and the blood pressure was in all eases either shght 
or absent altogether. 

The injection of atropine as a rule produced no effect, but in a 
couple of cases there was a slight fall in the blood pressure (maxi- 
mum 15 mm. He) and a moderate, transitory acceleration of the 
pulse rate. 





On the whole it may be said that the persons subjected to the 
olucose tolerance test and to the pharmacodynamie tests showed an 
increased tolerance, indicating a reduced irritability of the vege- 
tative nervous system. This system is intimately associated with 
the function of the endocrine system, so it is probable that there 
iS an. impairment in the function of the thyroid gland and _ pos- 
sibly of the pituitary body and the genital glands. 
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GRAFE, Biepu and others consider a rise in the B. M. and partic- 
ularly in the dynamic action in hypernutrition to be the protection 
of the organism against adiposity. Analogously, in under-nutri- 
tion the organism can protect itself by lowering the B. M. and the 
specifie dynamic action. The degree of nutrition and the basal 
metabolism balance each other (HeuMrercH). .Both the basal 
metabolism and the specific dynamic action are intimately asso- 
ciated with the irritability of the vegetative nervous system and 
the function of the endocrine glands (ABELIN, ARVEY, PLAUT, 
THANNHAUSEN, KiestNER, Krauss and others). As mentioned above, 
it has already been demonstrated experimentaily that a rich supply 
of proteins gives rise to a secondary dynamic action with an 
increase of the basal metabolism for a long period. The secondary 
dynamie action, however, is also associated with the function of. 
the endocrine glands (the pituitary body and the genital glands) 
(GRAFE, EcksTEIN, PLAuT and others). Thus an adaptation to the 
food by altering the function of the incretory glands is at least 
possible to a certain degree. 

This assumption is supported by the following observations: 

PLUMMER considers that he was able to ascertain the presence of 
hypothyreosis in under-nutrition. CURSCHMANN and TALLQUIST 
state that there was a considerable decrease in the frequency of 
Basedow’s disease during the Great War; and PEISER and SEHRT 
assert that they observed a decrease in the amount of hormones 
in the endocrine glands during the War. 

A deficiency of vitamin B, too, causes degeneration and atrophy 
of the endocrine apparatus, the thyroid gland being not infre- 
quently affected, as was shown by FunK and Dovuauas. 

These observations indicate that under-nutrition and, especially, 
a low N content in the food as well as a deficiency of vitamins B 
produce changes in the function of the endocrine glands. However, 
we cannot wholly ascribe the decrease in the B. M. observed here 
to an endocrinic disturbance, especially a hypothyreosis in the 
ordinary clinical sense. None of our cases showed any evident 
signs of myxoedematous skin changes. Nor could any evidence of 
a disturbance of the pituitary body or the genital glands be 
observed. 

The results of our investigations of the basal metabolism may be 
Summarised as follows: The unvaried milk and meal diet, Lla, 
produces as a rule a decrease of the B. M. The cause of this may 
he in the comparatively low calorie content of the food and its 
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deficiency in N. or some other associated factor (a deficiency of 
vitamins B). We are not prepared to admit that the calorie 
under-nutrition is the primary cause. This under-nutrition is not 
due to force of circumstances but is voluntary, arising from a 
diminished requirement. This diminished need for food is in turn 
conditioned by the low meat intake or some other factor associated 
with it. That the low meat content of the diet is not alone the 
cause is shown by the fact that in certain cases among the forest- 
workers, although the protein content of the diet is very low, the 
consumption of calories is nevertheless high (Cases Nos. 12, 2 and 
8 in the table on p. 45; No. 2 ate no meat while Nos. 12 and 8 ate 
very little). Determinations of the B. M. were made on some of 
the forest-workers subsisting on a diet poor in nitrogen. All of 
them showed a rise of 10—20 per cent. Some studies on diabetics 
point in the same direction. The patients under investigation had 
been treated with Petrén’s diet for several years, which diet is 
exceedingly poor in proteins, consisting mainly of fat and vege- 
tables, but rich in calories, not infrequently containing up to 3000 
—4000 calories a day. Estimations of the B. M. were also made 
in some of these cases, the results obtained showed either normal 
or somewhat increased values. : 

Further, it may be pointed out that in those cases with lowered 
B. M. there is an increased tolerance for glucose, adrenaline, 
pilocarpine and atropine, indicating an impaired tonus of the 
vegetative nervous system. This may possible be regarded as a 
measure taken by the organism for the purpose of adapting itself 
to the caloric under-nutrition. It may also, however, be the direct 
result. of a possibly existing B-hypovitamonosis. 


CHAPTER TH: 


The Incidence of Achylia, tts Characteristics 
and Causes. | 


One of the main objects of the present investigations was to 
demonstrate gastro-intestinal disturbances, specially with regard 
to their frequency and etiology. The most valuable material in. 
this respect 1s the hospital material from Umea. A detailed study 
of this material was made by collecting careful records of the 
history of each case, by functional tests, examinations of the 
gastric juice, faeces, ete. In the ‘district investigations we were 
as a rule ‘compelled to confine ourselves to ascertaining the 
presence of symptoms indicating gastro-intestinal diseases. Ana- 
lysis of a test meal was made in only a comparatively small num- 
ber of cases in the district investigations, and the stomach con- 
tents removed was examined only with Congo red paper. Still 
fewer examinations of stools were made in the district investiga- 
tions. 


» 


A. Methods of Examination. 


1. Hwald-Boas’ test meal. 


The most important test for estimating the stomach function is 
the test meal (Ewald-Boas). This test was made in quite a large 
number of cases. From observations made at the Umea Hospital, 
it was already known, as is usual in hypochlorhydria, that there 
was frequently a rapid passage of the stomach contents by the 
patients in the Norrland material. In a very great percentage of 
the cases the stomach was emptied by means of the ordinary tech- 
nique. The test meal, consisting of 35 @. of rusks and 400 ¢. ce. of 
weak tea, was therefore removed after 30 minutes instead of the 
eustomary 45—60 minutes. With this technique a lower acidity 
value is perhaps to be expected than after a test meal removed 
after 45—60 minutes. Control tests were therefore carried out by 
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removing the test meal after 45 minutes. To meet any objection 
that might be raised against this early removal of the test meal 
we may point out that the same technique as that used at Umea 
was also employed in the examinations of a relatively extensive 
comparative material from the hospitals at Lund and Boras. 


In other respects the technique was that in general use. In the hospital 
cases the examination was made in the morning on a fasting stomach. 
It was preceded by a retention test when the patient was given two 
table-spoonfuls. of cranberries in the evening and the contents of the 
stomach removed, followed by a lavage of the stomach in the morning 
before the test meal proper. In the material from the out-patient depart- 
ment test meal examinations were generally made without a previous 
retention test, frequently in the afternoon, but always 4—8 hours after 
a meal. From the removed contents the degree of digestive power was 
recorded as good, moderately good or poor; the amount of mucus was 
graded according to the scale: + =—small, ++ =moderate, and +++ 
= abundant. The reaction of the removed test meal as well as of a 
possible retention and of the lavage fluid was determined by means of 
litmus paper. Further, the presence of »free» hydrochloric acid was 
determined by means of Congo red paper and, if the Congo red test 
was negative, with the aid of the phloroglucin-vanillin test. If >free» 
acid was found in this way, its amount was titrated with an n/10 NaOH 
solution, dimethyl-amido-azobenzene being used as indicator. To deter- 
mine the total amount of acidity another titration was made with phenol- 
phthalein as indicator. 

It is an almost universal observation that the acidity values obtained 
with an Ewald-Boas’ test meal vary very much in the same patient on 
different occasions. It may even happen that a patient one day shows 
a negative Congo test with low acidity values, while the next day he 
will show a positive Congo test with high acidity values. The occurrence 
of what has been called heterochylia, which is generally considered to 
be due to psychical.causes, was demonstrated in Sweden by ABRAMSON, 
among others, in 1928. His material, consisting of 188 Congo negative 
cases, gave a positive Congo reaction in 20 per cent of the cases on a 
repetition of the Ewald-Boas’ test meal within a period of 14 days. It 
should be mentioned, however, that no less than 16 of ABRAMSON’s cases 
had a total acidity value above 20, and many of them above 30 in the 
first test. In a few of the cases there was a relatively long time between 
the test meal examinations, and in these cases it is possible that an 
improvement in the morbid process had occurred in the interval. If, in 
the same manner as Fasper and Scui'rz, the diagnosis of achylia is made 
only when the total acidity value amounts at most to 20, the frequency 
of heterochylia in ABRAmson’s material will be reduced by nearly 50 
per cent. 

There are several ways of differentiating between these »pseudo» or 
»functional» achylias and true organic achylia. .The simplest of these 
methods is to repeat the test meal examination after an interval of a 
few days. In fact examinations of test meals were repeated in quite a 
large number of cases in this material. 
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2. Fractional Analysis. 


Another method of revealing the possible presence of a_ so-called 
heterochylia is the fractional test meal examination (EHRENREICH, 
Renruss). Such a test was carried out on a large number of cases. The 
technique of this test is as follows: A thin tube is inserted into the 
stomach immediately after the test meal and allowed to ‘remain there 
during the entire digestive process, small specimens of the stomach. 
contents being drawn off at regular intervals and examined. The 
fractional test was made, in accordance with the method of Fasrer and 
SanpER, by giving rusks and water, for, according to these authors, 
such a test meal has a more stimulating effect on the gastric secretion 
than a test meal of oatmeal gruel (RYLE), 3 per cent alchohol (EHRMAN) 
or caffeine 0.2/300 (KatTscH and KALxk). he 

Fractional examinations were made on 153 patients who had given 
a negative Congo red reaction in a test meal examination (E.-B.),1 a 
positive Congo red reaction being obtained in 56 cases. By way of 
comparison it may be mentioned that EGGLesToNeE examined 3000 cases, 
the gastric contents being removed 60 minutes after an Ewald-Boas’ 
test meal, and obtained a negative Congo reaction in 18 per cent of 
the cases, while with a fractional test meal he obtained. 10 per cent 
Congo negative cases, which signifies. that 44 per cent of the cases that 
were Congo negative on an ordinary E.-B. became Congo positive on 
fractional examination. 

With regard to the relatively short interval between the eating of the 
test meal and the removal of the stomach contents, it will be of interest 
to ascertain the time at which the Congo reaction became positive in 
the fractional examination. This is shown in the following table. 


minutes 
Congo positive after 1h 30 46 260" 76-90. TSS 150 Ee 
Number of cases ee ia) Se ae mi 1 1 ri 


It will be seen from the table that most of the cases, 41 out of 56, 
took more than 30 minutes to become Congo positive. But this does 
not justify us in concluding that a greater number of cases would have 
shown free acid in the stomach contents if the ordinary test meal had 
been removed after a longer interval than 30 minutes. For it has frequently 
been observed that the fractional examination gives a positive Congo 
reaction at a point of time when the E.-B. shows a negative reaction. 
This occurred in 15 of the cases recorded in the above table. This is 
often ascribed to psychical causes, but it may also be explained in 
another way. The fractional test meal may be more stimulating than the 
E.-B. The emptying time of the stomach may also be prolonged owing 
to the tube remaining in the stomach. Thus the fractional examination 
would exercise not only a stronger but also a more prolonged stimulation 
than an ordinary E.-B. test. Indeed it has been observed on several] 





' For the sake of simplicity, »E.-B.» will be employed in the following 
pages to designate an examination of a single test meal drawn off after 
30 minutes. 
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occasions that specimens of the stomach contents were obtained by frac- 
tional examination even when the stomach was empty on E.-B. As already 
mentioned, some investigators consider that the cause is purely psychic, 
others are of opinion that the aspiration technique involved in the 
fractional test meal provides greater facilities for removing the stomach 
contents than by means of the ordinary stomach tube (ORLOWSKY, 
Vanporry and others). Moreover, some authors are inclined to believe 
that the inserted tube has a stimulating effect on the secretion of gastric 
juice (among others Bonpi, GALEWsk!, Marrnes and Dien). In order to 
try to find out the cause of the difference in the results between the 
E.-B. and the fractional test meals, estimations were made of the carbon 
dioxide capacity of the blood (VAN SiyKkeE-Opin) before and at certain 
intervals after the test meal with and without the insertion of the tube. 


CO, capacity of the blood in volume percentage in test meal examinations 
with and without a »Dauer» tube. 
































Ac i ters mera “| 
Becore Difference 1 
mail| 1 ro, ante Oe ee ee, ee ee et Am ; 
ees ee hour | 1 hour |2 hours |4 hours 

1. Without tube] 48 45 45 45 44 —3 
With » 49.5 46 Ant 47 47.5 Sa) 
2) Without. > 49 49 49 50 48 =) 
With » 49 DO DO 50 46 eo) 
Se-W ithout —-> 46 46 49 46 45 —. 3 
With » 43 47 48 D2 47 + 9 
4, Without » 46 46 46 48 AD + 3 
With » EB) AS) AG 49 47 == 6 
5. Without » 47 48 48 30 49 So 
With » 50 Dl 50 AS), 48 =. 
6. Without » 50 Dil 49 49 48 a 
With » 46 48 5? 47 47 == 6 
7. Without » 48 47 47 DL 46 3 
With » 51 yl 56 5d Dil + 5 
8. Without » 57 OZ D4 60. 58 + 3 
With » ay a8 60 61 62 4 

oY AVathout: > 48 48 DO 53.5 48 -|_ 5.5 
With » dO D2, 58 56 ot — § 

10. Without. » 46 49 49.5 49 48 2 Be 

With » 45 45 BLD D0 50 + 6.5 
it, Without . 48 47 48 50 52 +4 
: With » 53 52 49 | 749 47 — 6 
12. Without » 50 59 Lee 52 51 a9 
With go Ane 58 Mr eee 52 eas (0) | 48 | +6 





It will be seen from the table that no fewer than 9 cases out of 12 
showed a greater and more protracted rise of the carbon dioxide capacity 
with the tube than without it. The result seems to indicate that the »Dauer» 





1 Difference here means the difference between the fasting value and 
the highest value.of the COQ. capacity found later in the test. 
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tube has a stimulating effect on the secretion of hydrochloric acid, a 
rise in the carbon dioxide capacity being explained by the fact that 
the blood is deprived of acid constituents. 

In order to ascertain the influence of the »Dauer» tube on the 
emptying time of the stomach, 10 persons were given an equal amount 
of an opaque meal, and the emtying time was determined with and 
without the »Dauer» tube in the different cases by fluoroscopy, partly 
by recording the time when the stomach was empty and partly by noting 
the depth of the fluid layer in the stomach after 3. hours. The result 
obtained showed that 9 of the cases had a longer emptying time with 
the tube than without it. These tests thus go to prove that the insertion 
of the »Dauer» tube retard the emptying of the stomach. Hence the 
results of the fractional analysis cannot be regarded as fully equival- 
ent to the results of an E.-B. 

Fractional analysis was not made in all cases in this material. In 
fact it is questionable whether a powerful stimulant, such as we have 
shown the fractional test to be as compared with the E.-B., should be 
employed in demonstrating the occurrence of minor disturbances of the 
gastric secretion. It may happen that with this technique slight distur- 
bances are overlooked. The demonstration of minor secretory distur- 
bances is occasionally of some importance. This fact is disregarded by 
most modern authors, for they seem to attach no significance to the 
‘presence of a negative Congo reaction in E.-B. It may of course be 
disputed whether the results obtained by means of the fractional 
examination have not caused some investigators to go too far in 
disregarding slight secretory disturbances in the stomach. Fractional 
test meal analysis was undertaken in our material in order to form an 
idea of the degree of disturbance. For the same purpose the secretion of 
hydrochloric acid was examined in a number of cases after subcutaneous 
injection of 1 mg. of histamine (PopieLSKI, CARNOT). 


. 


3. Histamine Test. 


At first, in the beginning of 1928, we employed the usual method with 
a subcutaneous injection of 1 mg. of histamine, on an empty stomach 
without a simultaneous test meal. Of 13 cases, which on E.-B. were 
Congo negative after 30 minutes, only 2 showed a positive Congo 
reaction after the injection of histamine. In the E.-B. test one of them 
had a total acidity value of 19, and the -other 12: No fractronal 
examination had been made previously in these cases. Of. the other 
persons examined with histamine, 2 showed a total acidity value of 10 
and 12 respectively, the remainder less than 9. On one of the cases 
showing a positive Congo reaction after the injection of histamine an 
ordinary fractional analysis was made later, when a positive Congo 
reaction was obtained. In all cases examined with histamine in this 
way only small amounts of secretion were obtained. For that reason 
the method was modified. Simultaneously with the injection of histamine 
a test meal (rusks) was given with the tube remaining in the stomach, 
i. e. a fractional analysis + histamine. In this examination 2 of the 
cases which were Congo negative in the histamine test without tube 
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and test meal, gave a positive Congo reaction in all specimens. Thus 
an injection of histamine combined with a test meal of rusks proved 
to be a more powerful stimulus to gastric secretion than an injection 
of histamine alone. 

In consequence of this subsequent histamine tests were combined with 
a test meal of rusks. 

Of 65 cases, in which E.-B. and fractional examination gave negative 
Congo reaction, 11, or 17 per cent, gave a positive Congo reaction in 
some specimen in a simultaneous injection of histamine. In some of 
these cases the fractional analysis was repeated a few days later without 
the injection of histamine, when they were all Congo negative. Thus 
it cannot be disputed that histamine + a fractional examination gives 
a stronger reaction that a fractional examination alone. Moreover, the 
results of the present examinations confirm FaBER’s view that the result 
obtained with a histamine injection alone, i.e. without a test meal, does 
not differ essentially from that of the fractional examination with a 
test meal. 


4. Neutral Red Test. 


The gastric function was also examined in a number of cases 
by means of an intramuscular injection of 05 c.c. of a 1% neutral 
red solution (FULD, FINKELSTEIN, SCHAFFER, GLASSNER, and WITZENSTEIN), 
the presence of the dye in the gastric juice being demonstrated by 
drawing off samples of the gastric contents at 15-minute intervals. 
This is considered to be the most sensitive method for demonstrating 
acid in the stomach contents. If there is any acid-secreting parenchyma 
this test will give a positive result, 1.e. the dye can be demonstrated 
in the stomach contents drawn off. The neutral red test, however, has 
not fulfilled the great expectations at first raised, when it was thought 
possible by means of this test to distinguish between a benign functional 
achylia and a malignant achylia, due to cancer (STUBER, WATHAUS) or 
pernicious anaemia (WiILLcox and HAAGENSEN). 

In the beginning of our tests we injected the neutral red solution, in 
accordance with the customary procedure, without a test meal 1 hour 
after the histamine test, and the time at which the neutral red appeared 
in the gastric juice was ascertained by removing small specimens of 
the stomach contents at 15-minute intervals. The results obtained were 
unsatisfactory. Not a single positive result was obtained in those cases 
in which a histamine test and an ordinary fractional analysis had 
previously been negative. Subsequently neutral red was injected 
simultaneously with the histamine test and fractional analysis, in some 
cases with an ordinary fractional analysis alone, for it was found that 
in this way the test will give a positive result more frequently than 
after an injection of neutral red with a simultaneous test meal. 


5. Value of the Different Methods of Examination. 


The results of the different estimations of the hydrochloric acid 
secretion in the stomach by means of the methods described above 
are tabulated below so as to give an idea of their relative value. 


Value of different tests for examination of gastric secretion. 








Oe mesial ee Single fractional analysis: ive raaniasates 
ee ieee _ Congo negative fn 
ee ee ee ee ee 
Total acid. | Bs| s2 5 ie = ® 
: re be a a As i 5 
in E.-B. qao| "3 w seo an gs, 
eo ee . aS = w 5.00 earl red 
= = 389 45 8 SO Ba 
Sale > | oge= foes ae Be 
a 8| eB oc ad eo fe pos. neg. 
0 2 — — those 2 | — 2 
2 5 — 1 4 ies 3 
3 2 — — — ‘2: i d. 
Be eee ae 4 2 ie 4 12 
5 ie aieeee 2 ee Paps igahh eagle 
6. 19 4 4 <3 8 3 3 
7 “9 2 2 1 4 2 : 
POM STOP A Fae hs 8 1 7 4 1 
9 1 — 1 — tela — _— — 
10 7 4 2 1 -— — — 
11 1 1 ~~ — — — — 
12 8 D 2 f -— | —- -- 
14 9 8 — i} — - — 
15 ) 3 i 2 — — i oh ee — = 
16 pte chat We oa eat a aes aaa 2 oe 
i if 1 — — — — — 
18 4 4 = — | = = — 
i? 2 2 — — = - a 
20 i ee — = — — — 
23 1 1 — — o- ~- — 
24 2 2 — .— a ~ ~ 
Ie Pe ee Gree Ae» ey — —- — 
Total cases | Total cases | 148] 56 | 28 Se a Ge Meee Teak 1b Bey tS eae 


It will be observed that in the fractional examinations after a 
test meal free acid was obtained in 56 of the 148 cases, or 31 per 
cent, and in the histamine tests + fractional analysis in another 
11 cases out of 64, or 17 per cent. Thus more than 50 per cent of 
the total were cases of »total» achylia. This indicates that the 
functional disturbances in the Norrland material is of a severe 
nature. This is also evidenced by the results of the neutral red 
tests and the frequently observed reduced peptic digestion together 


' »Histamine pos.» and »histamine neg.» denote cases in which the 
histamine test was made, and the Congo reaction was respectively 
positive or negative. Histamine refractory is the same as _ histamine 
negative. 
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with the low total acidity values. We shall recur to this subject 
later on. 

From the data given in the above table certain inferences may 
also be drawn concerning the result of the ordinary test meal 
examination as compared with other methods of examination. Not 
a single case with a total acidity value above 8 in E.-B. was hista- 
mine-refractory; all the 53 histamine-refractory cases showed. 
in E.-B. a total acidity value of 8 or lower. Of all the 95 cases 
with a total acidity value of 8 or under, only 12 showed free 
acid in a simple fractional analysis. In 8 of these cases the hista- 
mine test was positive when a simple fractional analysis was Congo 
negative. In 21 cases, however, in which the fractional examina- 
tion was negative, no histamine test was made. In only 14 per 
cent of the 95 cases with a total acidity value of 8 or under did 
the fractional analysis show free acid in one or more specimens 
drawn off. The great majority of the cases were histamine-re- 
fractory too (53 cases). 

Consideration of the cases with a total acidity value above 8 
in E.-B. will show that all cases (22 in number) with a_ total 
acidity value of 16 or above gave a positive Congo reaction even 
in the simple fractional analysis. Of the cases with a total acidity 
value between 9 and 15 (81 cases), 21, i.e. 70 per cent, were 
Congo positive in a simple fractional analysis. All cases which 
were subjected to a further examination with histamine gave 
positive results with secretion of free acid. | 

The results obtained are shown in the following table. 


Congo pos. after 


| Congo pos. on 
Bod test meal and 


Total acidity 











in E.-B. Oa a ae eon of 
1ulstamine 
O—4 3% 10 % 
0O—8 14 % DEN OA 
5—8 20 % D0 % 
9—15 68 % 100 % 
== 16 100 % 100 % 


Judging from this table it is possible, simply by considering 
the total acidity value in an ordinary test meal, to determine 
with a high degree of probability the degree of secretory insuffi- 
ciency and to conjecture the result that will be obtained by 
employing the methods of examination mentioned above. 
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Owing to the small number of tests similar deductions cannot 
be drawn with regard to the excretion of neutral red. Of 41 hista- 
mine negative cases 17 showed an excretion of neutral red. It is 
evident from the table, however, that even neutral red positive 
cases increase within the group of histamine negative cases showing 
the highest total acidity value. At a total acidity value below 5 


a neutral red excretion occurs in 6 cases out of 24 (25 per cent), 


at a total acidity value of 5—8 neutral red was excreted TH Bo 
cases out of 22 (about 60 per cent). 


6. Hxramination of the Peptic Digestion. 


The function of the stomach was examined in 316 Congo negative 
cases by measuring the peptic digestion. The technique employed was. 
that of NorGAARD with Mert’s tubes made in accordance with JOHANNE 
CHRISTIANSEN’S method. The results are: shown in the following table, 
in which the protein digestion is given in mm. The table also gives 
the total acidity values for the cases examined, along with the mean 
total acidity values at different degrees of protein digestion. 


Peptic digestion in mm. 





Total acidity 








0) 02 | 25-4 | 45—6 | 6. —8 | 8.5—10 
0—4 2) 38 {5 z: at 0 
528 (4) 40 48 2 
ee ee | % “| 63 Wee esi oh 
9-16 5 99 _ 18 17 
16 () 4 - 6 ae 
al | ‘en py gg eta 
| Total | 80 | 89 992 | 34 | 21 





From the table it will be observed that more than 50 per cent of 
the cases (169 out of 316) showed a considerable decline in the peptic 
digestion (maximum 4 mm. dig.). This points to a serious disturbance 
of the secretion of gastric juice. The peptic digestion is poorest at 
low total acidity values (0--4), when there is always a decrease; in 
50 cases out of 65, i.e. 77 per cent, it was 4 mm. at most. At a total 
acidity value of 0—8 the peptic digestion is seldom normal, in 138 cases 
out of 190, or 72 per cent, amounting to not more than 0—4 mm. When 
the total acidity value is above 8 the peptic digestion is often more 
than 8 mm. (in 19 cases out of 126). 

With a total acidity value above 8 a peptic digestion below 4 mm. 


— 
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was found in 31 cases out of 126, i.e. 25 per cent. When the total 
acidity value is over 16 such a low rate of peptic digestion was observed 
in only 4 cases out of 24 (about 12 per cent). 

The next table shows the correlation between the degree of decrease 
in the peptic digestion and the results obtained in the other functional 
tests. 

From the table it will be seen that the peptic digestion is a measure 
of the degree of disturbance, from which it is possible to infer with a 
certain degree of probability the result of the fractional analysis with 
or without histamine and neutral red and also the total acidity value. 


ptic digest. in| Average value! Simple fract.| Histamine 4 
Per = an eas Neutral red 


mm., estimated | of total acidity analysis test. i 
in E.-B. in? Bs Congo neg. | Congo neg. ae 
| 
O—1 mm. S LOO. 94 | 100 % 100 % 
1.5—2 mm. Dal 93 % 85 % DO % 
25—3 mm. 5.9 82 9% 80 % DO. 9%. 
3.5—6 mm. its DOr 27; Bo -% 10 9% 
= 6 1M. 12 es 0 % 0 % 


The various functional tests have been treated rather fully 
because, as far as I am aware, no comparison has been made 
previously between the results obtained by these various methods 
of examination. The technique employed in the histamine and 
neutral red tests carried out in the present investigation was also 
improved by giving test meals simultaneously with the histamine 
and neutral red tests. 

By reason of the correlation between the total acidity value 
and the results of the different methods of examination the im- 
portance of the ordinary test meal examination, as a means of 
estimating the degree of secretory disturbance, is enhanced. As 
shown by the examinations, it 1s possible even from the total 
acidity values to draw rather definite conclusions with respect to 
the function of the stomach and the degree of disturbance. Since 
the fractional examinations with or without histamine or neutral 
red test were carried out mostly in the early part of these inves- 
tigations, and as no selection was made, apart from the exclusion 
of cases of cancer and pernicious anaemia, we are justified on 
the basis of the results obtained in drawing the conclusion that 
the disturbances of the stomach function were often of a serious 
nature. This aspect of the problem will be discussed later. 
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B. Frequency of Achylia in the Total Material. 


During the years 1924-1931, when the author was head of the 
Medical Department of the Umea Hospital, 4568 E.-B. test meal 
examinations were performed, specimens of the stomach contents 
being drawn off at intervals of 30—45 minutes. In iiot less than 


1800 of these cases the Congo red tests were neg rative, maou Pie 


to 39.4 of the entire material. 
The following table shows the distribution of the cases in the 
different years. 


Number of cases | 
Percentage of 





Teer ~ {Congo negative 
~ Total Congo negative 

1924 283 120 42.4% 

1925 428 toi. 44.6 % 

1926 13 PAN 44.1 % 

LO27 584 ate 46.7 % 

* 1928 dae 322 Al.4 % 
1929 880 302 34.3 % 
1930 653 239 36.6 % | 
TOS1 450 142 “31.6 % 
Total | 4568 1800 39,4 9% 


It appears from the table that the frequency of achylia (Congo 
negative cases) is very high but it will also be observed that there 
is a striking decline in the number of the cases during recent 
years. This decrease is due to several causes. The main cause is 
undoubtedly to be found in the enormous development of the 
means of communication during the last few years, which has 
brought about an improvement in the general nutritional condi- 
tions of the population, whereby one of the factors in the origin of 
achylia, as we shall see later on, the lack of variety in the diet, has 
been eliminated. Another contributory cause of the decrease in 
the incidence of achylia is the intensive work of spreading informa- 
tion and instruction carried on as the result of the present inves- 
tigations, partly by means of newspaper reports, but mainly by 
means of lectures, instruction and advice by the physicians taking 
part in the investigations, who by coming into direct contact with 
the population have brought about a great reform in the matter 
of diet and hygiene. Finally, the great decrease in the vears 1928 
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—1929 can be explained to a certain extent by the fact that in 
connection with these investigations test meal examinations were 
made more extensively than formerly, also on healthy individuals. 

While the Norrland investigations proper were being carried 
out in the summer of 1928 — the autumn of 1930, 1382 E.-B. test 
meal examinations, the stomach contents being removed after 30 
minutes, were made at the Umea Hospital. Of these cases, 429, or 
36.1 per cent, were Congo negative, a somewhat lower figure than 
that of the entire material, which is due to the fact, already men- 
tioned, that a large number of healthy individuals were included 
in the examinations. For the sake of comparison we give below 
some data taken from the literature and from the Lund and Boras 
materials showme the incidence of achylia. 





Number of 





Ewald-Boas % Congo neg. 














| cases 
1 ROCCE: Ba RIC ae Oe Le eA 45—60 min. 350 2 
SCLC eae 25 oan ee aa » 1000 t 
EDS 2 SIT ee ae a er » 3000 La.2 
1 UO SIS OR aa tree ee » 3147 16.5 
SOC LG (Cy aad 3 (0) agebee -arag ne ee » 500 16.2 
Keefer-Bloomfield .........2..... » 1500 26.0 
DO CLESGONC 20. coi sie detec ease ka «ud! » 2399 18.0 
Witte BO ft > Pes cece 30—45 min. 4568 oot 
Be De A OOO Ah soe 30 » 1583 36.1 
TTC PR Die ae oe ear en » » 4492 14.7 
Boras. ee ew » » S20 13.5 





The frequency of Congo negative cases is much higher in the 
Umea material than in any of the others. This will be seen quite 
plainly if a comparison is made with the figures from Lund and 
Boras, where the technique was the same as that employed in 
Umea. 


The literature, however, also contains records of a still higher incidence 
of achylia. BoGENnpORFER states that more than 50 per cent of his material 
was Congo negative. Frico-EmMura, and Hupparp and Licury found an 
incidence of 48.9 and 37 per cent respectively. The cause of these differ- 
ences in the figures for the incidence of achylia is of course difficult to 
explain. It is no doubt partly due to the selection of the material and 
the methods of examination employed. Moreover, we cannot altogether 
rejeet the view that the cause of a higher incidence of achylia at one 
place than at another is the same as that responsible for the difference 
in frequency in the Umea material on the one hand and the Boras and 
Lund materials on the other. 
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The objection might possibly be made that the great number of 
Congo negative cases in the Umea material is due to the time at 
which the gastric contents was removed (generally after 30 mi- 
nutes). But this supposition is incompatible with the compara- 
tively low frequency of achylia found in the material from Lund 
and Boras, where the same technique was employed. 

The results of the fractional analyses made in Umea point in- 
the same direction. Of 153 Congo negative E.-B. cases, 53, or 
36.6 per cent, became positive on fractional examination. Assum- 
ine that the same figure is valid for the entire material, the 
result would be 24.5 per cent instead of 39 per cent Congo nega- 
tive cases. Such an assumption is justified since the cases in 
which fractional test meal examinations were made were not spe- 
cially selected, for during a certain period of the investigation. 
such an examination was made in every case that gave a negative 
Congo reaction on K.-B. 

The following data from the literature concerning the ineidence 
of Congo negative cases on fractional examination are well worth 
quoting in‘this connection. EGGLESTONE found 10 per cent Congo 
negative cases in this material, [uverT reports 10.3 per cent, and 
CoRNER 15 per cent, figures which are considerably lower than 
those found in our investigations. On the other hand, Hupsarp 
and Licaty found an incidence of up to 22.7 per cent. It should 
be borne in mind, however, that the test meal used by us in the 
fractional examination differs from that usually given in that it 
consisted of rusks, which, as already mentioned, proved to be a 
powerful stimulant to secretion. 

In order to obtain some idea of the difference in the frequency 
of Congo negative cases and in acidity value in the E.-B. tests in 
which the contents was removed after 30 minutes and those in 
which the contents was drawn off after 45 minutes, the cases in 
which the test meal was removed after 45 minutes have been 
grouped separately. These examinations were made before 1928 
but have since been supplemented, in 1930 and 1931. 

When the test meal was removed after 45 minutes, 37.9 per cent 
of the 527 cases were Congo negative, thus a somewhat lower figure 
than that obtained for the entire material but, on the other hand, 
somewhat higher than that recorded for the test meal examina- 
tions made in 1928—1930. This apparently curious result is ex- 
plained partly by the decreasing frequency of Congo negative 
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cases during the last few years, partly by the large number of 
tests made on healthy individuals in 1928—1930. 

The frequency distribution of achylia in the two sexes is shown 
in the following table. 








Men Women 








Number of a Number of < 
Congo neg. Congo neg. 





exam. exam. 
miedo eo 2260 820 (36.3 %) 2308 980 (42.5 2%) 
eel: Soke. CE: 265 32 (12.5 9%) 177 31 (18.1 9) 
ce Cea 276 27 (9.8 %) 249 44 (17.7 9%) 


The table shows a considerably higher number of Congo nega- 
tive cases amongst women than amongst men. 

In the literature divergent statements are found with regard to 
the incidence of secretory disturbances in the two sexes. Thus, for 
instance, Scuiite, Katrscu and Corner state that achylia is more 
frequent in women, while others, e.g. Faper, find it more common 
among men. FABER considers this to be evidence in support of his 
theory of gastritis, that gastritis is the sole cause of achyla. 

The frequency of Congo negative cases in different ages shows 
a regular increase with advancing age in the entire hospital mate- 
rial, in the Umea material from 19.6 per cent between the ages of 
15 and 20 years to 67 per cent between the ages of 60 and 70 years. 
These figures agree well with those recorded in the literature 
(DEDICHEN, SEIDELIN ). 

It was shown above that the frequency of Congo negative cases 
in the Norrland material, judging from the hospital cases, is con- 
siderably higher than in the materials collected from southern and 
central Sweden. 

The next table gives the average values of free HCl and total 
acidity in the Congo negative cases found in the investigations at 
Umea, Lund and Boras. 

Further, in the table will also be seen the difference in acidity 
between test meals removed after 30 minutes and test meals 
removed at 45 minutes in Congo positive cases. The acidity values 
obtained in Umea and Boras in tests on »healthy» subjects, i. e. 
persons who were not affected by any kind of disease at all, or 
were suffering from a disease which cannot be considered to have 
any influence on the gastric secretion of hydrochloric acid, have 
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also been excluded from the total material and recorded sepa- 
rately in the table. Otherwise it may be thought that the lower 
values in the Norrland material are due to the inclusion in this 
material of diseases, which might lower the average value, or that 
the Boras and Lund materials include a higher percentage of 


diseases with a tendency to high acidity values (e.g. gastric 


ulcer ). 

From the table it will be observed that both the median’ and 
the average * value of the acid secretion are considerably higher 
for the Lund and Boras materials than for the Umea material. 
This applies to the values of the free acid as well as of those of the 
total acidity. The lower values for the Umea material cannot be 
due to the nature of the cases, since the figures for the total mate- 


rial here are almost identical with those for the »healthy» sub-. 


jects, and the same difference exists between the »healthy» sub- 
jects in Boras and Umea as between the total materials from those 
places. In Lund no test meal examinations were made on healthy 
individuals. 

If the test meal is removed after 45 minutes the acidity values, 
as expected, will be a little higher than when the test meal is 
drawn off after 30 minutes. As regards free acid the former 
values correspond very closely to the figures for the Lund mate- 
rial, in which the test meal was removed after 30 minutes. The 
total acidity values are still somewhat lower for the Umea 
material. Compared with the Boras material the figures for the 
Umea material are lower throughout, ‘even if we compare the 
test meals drawn off after 45 minutes in Umea with those drawn 
off after 30 minutes in Boras. The acidity values for men are 
higher throughout than those for women. 

Further, it would be of a certain interest to study the fre- 
quency of cases of hypoacidity and of hyperacidity in the mate- 
rials from the different hospitals. The next table illustrates the 
results of this study (p. 73). : 

The incidence of hypoacidity 1s, as a rule, higher in the 
Umea material than in the Lund and Boras materials, and this 
appears in particular in the number of cases with a total acidity 
value below -30 in the different materials examined. On the 


' »Median» denotes the acidity value at which the number of cases 
with a higher value is equal to those with a lower value. 
7 »average value» is the arithmetical mean of all the acidity values. 


ED 
other hand, the number of cases of hyperacidity having a free 
acid value above 50 and a total acidity value above 70 is much 
higher in the Lund and Boras materials. The Umea material 
contains no case with a total acidity value above 90. In the Lund 
material, which is not half the size of the Umea material, there 
are 6 such cases, and in the Boras material, about the same size 
as the Lund material, there are 11. 

In the district investigations only a relatively small number 
of test meal examinations, E.-B. with removal of the contents 
after 30 minutes, were made. For that reason a grouping of the 
persons examined according to districts would be of little interest. 
No titrations of the stomach contents were made; the only 
available data are the results of the Congo red tests. These 
results may be summarized as follows: In 246 persons examined 
the Congo test was negative in 86 cases, or 37.3 per cent. 

The frequency of Congo negative cases is higher in Vaster- 
botten than in Norrbotten, the respective figures being 47.4 per 
eent (116 cases) and 23 per cent (130 cases). 

The incidence of Congo negative cases in men and women 
is shown in the following table. 


| Congo negative cases | 


PS oee LS Pees Be Ohare An eee 








Men | Women 
Vasterbotten: :<...22.: 20 (40 9%) | 35 (49 9) 
Norrbotten 2221. .eee 14 (24 9%) 16 (22 %) 


Thus there is a somewhat higher incidence of achylia among 
the women in Vasterbotten than among the men. 
The distribution in the different age-groups was as follows: 


Number of | Congo nega- 


cases tive % 
15—18 years ...:..... 6 (20) 
19—30 Sie a 22 30 
31—50 aN Tes NS 30 33.3 
D1 —O0 BES Ae 51 | 


Hence the frequency of Congo negative cases increases with 
increasing age. 
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The test meal examinations in the district investigations thus 
agree very well with the results of the hospital examinations. 


C. Principles of Elimination. 


It has long been known that certain diseases have an inhibitory 
influence on the hydrochloric acid secretion of the stomach. The 
frequent occurrence of cases with lowered HCl secretion in the 
Norrland material may therefore be thought to have been due 
to a great accumulation of such cases. In order to obtain a 
correct idea of the importance of other factors for the deficiency 
of acid in the egastrie juice it is essential that such- cases be 
weeded out of the material. The incidence of such diseases and 
the results of the test meal examinations on these cases are 
recorded in the table below. This table — lke the material 
weeded — covers only the period from the autumn of 1928 to 
the autumn of 1930, as detailed examinations of the material 
with respect to diet, dental condition, ete. are available only for 
that period. 

The influence of some of these diseases on the gastric secretion 
is perhaps open to question. In fact it is possible that the 
impaired function of the stomach in some of the cases recorded 
here can be explained by the same factors as give rise to a pos- 
sible increase in the incidence of »primary» achylia in the Norr- 
land material. The rigorous weeding of the material, however, 
strenethens the evidence of the effect of these factors and is 
therefore justified. 

It may also be disputed whether the cases of chronic colitis, 
too, should not be eliminated. But as: these cases are of special 
interest they have not been excluded. 

Cases of peptic ulcer, with their tendency to high acidity 
values, should perhaps have been excluded from the material. 
If these cases were excluded the percentage of Congo negative 
cases would be increased, as not less than 164 patients suffering 
from peptic ulcer are included in the material, only 12 per cent 
of which were Congo negative in the test meal examination. 
The cases of neurosis also merit special mention. Cases exhibi- 
ting pronounced neurotic symptoms are not included. <A high 
percentage of the cases manifested mild general symptoms of 
neurasthenia, fatigue and lack of energy and symptoms from 


Congo | Congo 





neg. pos. 
EC SYR NET CG URE aR kl oll 6 
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Total | 113 | 58 


the gastro-intestinal canal in the shape of oppression and flatul- 
ency. These symptoms, however, may also be ascribed to the 
functional disturbance of the stomach or to a coincident anae- 
mia and therefore cases exhibiting these symptoms have been 
included. | 

The material selected consists also largely of cases suffering 
from diseases that cannot be considered to have any influence 
on the secretion of hydrochloric acid, together with healthy indi- 
viduals. In the following pages both these groups will be design- 
ated »healthy» or control cases. 


D. Incidence of Primary Achylia and its Charac- 
teristics. 


1. Incidence of primary achylia in the hospital matercal. 


After eliminating from the hospital material all cases in which 
the causes of the deficiency in gastric Juice were known, there 
remain 1215 eases, of which 380, or 31.3 per cent, were found on 
examination of specimens of a test meal drawn off after 30 
minutes to be affected with achylia. 

From these figures it is evident that the large number of 
Congo negative cases in the Norrland material is not due to the 
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abnormally high incidence of the above-mentioned diseases, 
which have a more or less pronounced tendency to lower the 
acid secretion of the stomach, for even after eliminating such 
cases the percentage of achylic cases is still very high, 31,3 per 
een. 

For the sake of comparison the materials collected at Lund 
and Boras’ were also weeded on the same principles, with the 
following results: | 


os 








Number Percentage achylias 





Achylia 
of cases ae oe oe 
Men Women 
TREN. Behan saree ie otc cea ene 423 46 (10.9 9%) Q- 9% Toe 
(0g eo ee re eee 476 AT (98 %)| 65 % 137 





The achylhe eases in Umea (after weeding) showed the follow- 
ing age and sex distributions: 




















Men - Women 
ee Achylia ; Ach rlia 
Age il cxetaeten ot ee a | : 

examined} Number = examined} Number 06 
of cases a of cases : 
15--20 44 4 | 94 80 | 16 29.5 
91-30 170 BG. <4 14.7 ey 70 29.5 
Sle) 147 “At 27.9 158 57 36.1 
41 —50 99 Bl 31.3 109 5a 52.3 
51—-60 65 30 46.2 55 26 47.3 
61—70 26 10 38.5 95 10 40.0 
Total | 551 142 25,8 664 | 938 | 35.6 


The frequency of Congo negative cases increases, as expected, 
with inereasing age even in the selected material. This is also 
evident from observations made in other quarters. In our 
material only a few test meal examinations were made on indiv- 
iduals above 60 years of age, and the number of examinations 
made on individuals between 50 and 60 is also relatively small. 
These age-groups present no features of interest in the attempt 
to estimate the incidence and the causes of achylia in Norrland. 
The Norrland material consists mainly of individuals whose 
ages ranged from 20 to 50 years. The average age of the Boras 
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and Lund subjects is somewhat higher. This makes the differ- 
ence in the incidence of achylha still more marked. 


a) Degree of functional disturbance. 


The cases remaining after the process of elimination are not 
the milder ones, if the results of the examinations of more 
-»stimulating» test meals are taken as the measure of the degree 
of disturbance. This will be seen from the following table. 





Histamine examination Neutral red test 


Single fract. test 

















meal Congo neg. on rouse preced- Previously 
; ing fract. : f 
fract. exam. histamine neg. 
exam. 
Congo | Congo | Congo | Congo | Congo | Congo ne aie 
pos. neg. pos. neg. pos. | neg. P 
44 | 78 | 9 | 26 | a) 21 | 18 | ZZ 


The higher percentage of »histamine negative» cases, unless a 
fractional test meal examination had been made previously, 1s 
due to the fact that in these cases, owing to their low total 
acidity values, a negative result was to be expected in a simple 
fractional test meal. Such a fractional examination was there- 
fore not made in these cases. so as not to cause the patients any 
unnecessary discomfort. 

The total acidity values for the selected cases are as follows 


Total acid. QO 1—4 5-8 9~—15 16—20 21—30 Not recorded 
Number of cases 80 46 123 105 61 15 10 


Considerably more than half the number of cases (269 as 
against 181) thus show a total acidity value below 9, indicating, 
as already mentioned, a serious disturbance of the stomach 
function. 

Examinations of the peptic digestion gave the following: 
results for the Umea material. The tests were made on specimens 
of the stomach contents recovered 30 minutes after the usual 
EK.-B. test. meal. 


Peptic digestion 
in mm. QO 0.5-1 15-2 2.5-3 35-4 4.5-5 5.5-6 6.5-7 7.5-8 8.5-11 
Number of cases 3 10 22 18 53} 20 16 rt 6 a 
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These results also point to a serious disturbance, as no less 
than 76 cases out of 132 (57 per cent) show a marked decrease 
in the peptic digestion to + mm. or less. 

The next. table shows the total acidity values for the Lund 
material. Fractional test meal examinations were only made 
in a few exceptional cases. . 


Total acid. O.. 1—4 5—8 9—15 16—20 21—307 32 Motrocaniod 
Number of cases 3 — 6 15 oF 8 1 2 


The results obtained in the Boras material were as follows: 


Total acid. 0 “44> 68. * 915 462 90-- Bie em 
Number of cases 2 -— 10 12. 14. LO. _ 


The difference between the Lund and Boras results and the 
Norrland results is striking. Only 9 of the 42 Congo negative 
eases in Lund and 13 of the 47 cases in Boras showed total 
acidity values below 9. Thus the Congo negative cases in Norr- 
land are not only more frequent, but the disturbance of the 
stomach function found is also more severe. 

The specimens of the stomach contents removed after the 
test meal were also examined with respect to the degree of 
digestion and the presence of mucus. The contents were also exam- 
ined microscopically after centrifugation. 

The degree of digestion of the stomach contents drawn off 
after E.-B. was found to be the following for the Congo negative 
eases in the Norrland material (265 cases of the selected material) : 


Digestion in removed stomach contents. 











Total acid. Good Fairly good ns Poor 
. poor 

O— 4 3 2, 14 Si 
5— 8 4 13 27 46 
9—15 Te 19 20 26 

=> 15 18 13 i] 7 
Not recorded — _—- ~ > 
Total 36 AT 70 | 112 





From the table it will be seen that in 182 cases (69 per cent) 
the power of digestion is »rather poor» or »poor». As was to be 
expected, the degree of disturbance in the acid secretion and the 
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degree of digestion agree very well. Thus in 90 per cent of the 
cases the digestion was »rather poor» or »poor» at a total acidity 
value of 0—4, in 81 per cent of the cases at a total acidity value 
of 5—8, in 60 per cent at 9—15, and in 36 per cent at a total 
acidity value above 15. 

The amount of mucus found in the removed test meal is shown 
in the table below. Only finely diffused mucus originating from 
the stomach was taken into account. The amount of mucus in 
the removed stomach contents is recorded in 252 cases of achylia. 


Amount of mucus in the removed stomach contents. 





| Total acid. 0 Te Meee + + eet 
O— 4 6 23 8 a3 
5— 8 13 50 9 14 
BS ey 5 10 43 o 12 
=a) iy Qe 6 3 
| Not recorded 1 | oe se Rial 
Total | 41 | 143 26 | 42 


It may be disputed whether such a small amount of mucus as 
that represented by +,can be regarded as pathological. Patho- 
logical amounts of mucus, + + and-+ + +, were present in 
68 cases, or 27 per cent. The degree of mucous admixture shows 
a certain correlation to the total acidity value. If only cases 
represented by the symbols ++ and-+ -+ + are considered 
as pathological admixtures of mucus, the percentage of such 
cases with total acidity values of 0—4, 5—8, 9--15 and > 15 
will be 44 per cent, 28 per cent, 22 per cent and 19 per cent 
respectively. 

The general opinion is that a mucous admixture in the removed 
stomach contents indicates the presence of an inflammatory pro- 
cess in the mucosa. On the other hand, the absence of mucus 
is no proof that there is no gastritis. On the contrary, the 
absence of mucus may signify a complete atrophy of the mucosa, 
the result or the final stage of a severe inflammation, with cessa- 
tion of mucous secretion. 

Kstimations were also made of the number of leucocytes and 
the amount of albumen in the test meal, but they revealed nothing 
of interest. 


G. -=—Paet I: 
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The examinations of the degree of digestion and the amount 
of mucus present in the Congo negative cases among the Lund 
and Boras materials present no points of interest. With regard 
to the presence of mucus it-is noteworthy, however, that more 
than 50 per cent of the achylic cases in the Boras material show 
an increased amount of mucus. The figures for the Lund material 
are about the same as those for the Umea eases. 


b) Symptomatology of the cases examined with -test meals. 


The table below will serve to illustrate the subjective symp- 
toms of the patients. In order to get a better survey of these 
svmptoms they have been grouped in respect to the nature of 
the complaints. 


Symptomatology of cases examined with test meals in Umed. 


Congo 




















Congo negative 
pos 
® Total acidity S| os 
ere Miele St lea 
= oO = . : e 9 15 1 IZ © = o 
Zs OS4)0— 61915) = 15 o Zs 

| 
Mild stomach trouble...| 137 | 2 | 20 | 45 | 38 28 4 321 
Severe » rs ag 6 OR De a2 6 Are 2 231 
Constipation: ......2.; pee} “LOS ™ 12 3 8 | 33 | 35 26 3 94 
Stercoral diarrhoea ...... 49 2 Br al 8 MS A 47 
Diary OGda <hr sek ccta seen | 541 ees 8 5 — 28 
Healthy: and’ ‘controls .:.)* 93) |-4" | 17 |, 26. Gee) 20 2 15% 


»Mild stomach trouble» denotes epigastric oppression and flatulency, 
occasionally eructations. »Severe stomach trouble» denotes pronounced 
pain, epigastric pains and gnawing, sometimes in connection with regur- 
gitation and vomiting. 


The achylic cases have been grouped according to their total 
acidity values. The group of »healthy» and »control cases con- 
sists, aS already mentioned, of subjects in whom test meal exa- 
minations were made for control or for the purpose of ascertain- 
ing the importance of the diet in the secretion of gastric juice. 
These eases will be dealt with more fully later on. 

As appears from the table the secretory disturbance in these 
cases is not markedly less — judging from the total acidity 
values — than in those manifesting digestive disturbance. More 
than 50 per cent had a total acidity value below 9. 


~~ 


| 
; 
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The Congo positive cases are recorded for the sake of com- 
parison. 

A particularly noteworthy feature with respect to the symp- 
tomatology is the large number of cases of achylia which mani- 
fested symptoms resembling those of peptic uleur. Burning 
sensation and pains in the epigastrium after meals occurred in 
130 of the cases (38 per cent). The corresponding figure for the 
Congo positive cases is 28 per cent. Thus ulcer-like disturbances 
are more frequent in the achylic cases than in the cases with 
free HCl in the gastric Juice, in which the incidence of ulcers is 
nevertheless considerably higher than in the achylic eases. 

In 59 eases of achylia these disturbances are associated with 
unsuitable diet, containme fat, salt food, blood-dumplings, 
pancake and coffee. In general the pains were said to set in 
shortly after meals (*’,—1 hour), in 26 cases from 2 to 3 hours 
after meals. 36 patients complained of hunger pains, which 
were. relieved on taking food (milk or bread). Extra meals 
were eaten by a large number of patients in order to get rid 
of the symptoms. Generally speaking, there was a pronounced 
periodicity of the symptoms in these cases. Frequently the 
symptoms were especially prevalent in spring and autumn. 
Hructations were complained of by 57 patients, 39 declared that 
these eructations consisted of »soury water, while vomitings 
occurred in 16 cases. | 

»Uleer-hke» symptoms, »hyperacidity trouble» or »acidism> in 
achylia have been described already by KatscH and Katk, but 
they consider that these symptoms are relatively rare. That can 
hardly be said, however, to be the case in our material. In 22 of 
the cases, i.e. 5 per cent, X-ray examination revealed a niche, 
situated in the duodenum in 11 eases, and in the stomach in 11 
cases. X-ray examinations were made in 168 additional cases, 


16 of which manifested signs of inflammatory changes — gastro- 
duodenitis — with pronounced swelling of the mucosa. The 


other cases were designated by the radiologist (Dr. JUNGHAGEN ) 
as X-ray negative. 

Among the Congo positive cases 165 (19 per cent) exhibited 
radiological signs of ulcer (niche), 34 in the stomach, 120 in 
the duodenum, while 11 had more than one ulcer. In 41 cases 
there were radiological signs of gastroduodenitis. 

The relatively common combination of a radiologically demon- 
strated ulcer with decreased or absent HCl secretion was so 
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remarkable that a more detailed study of the question was consid- 
ered justified. A short summary of the results of this study will 
be given in the following chapter. 

It is highly probable that quite a number of the other cases 
with clinical symptoms of ulcer: (»acidism» according to KarscH) 
without radiological changes was affected with. ulcers. In proof 
of this it may be mentioned that one of these patients, 9 months 
after the examination at Umea Hospital, had to be operated on 
at another hospital for a perforated ulcer. The ulcer, which was 
localised to the corpus ventricull, was removed. . 

Blood in the stools (Weber’s test) could not be shown in any 
case. ; 

Milder stomach troubles in the form of oppression and fullness 
in the epigastrium, as a rule after meals, occurred in 137 Congo 
negative cases (36 per cent). A small number of these patients 
complained of belching and regurgitation of stomach contents, 
bitter or entirely lacking in taste. Fresh milk disagreed with 
-quite a number of these cases although, as a rule, they were 
able to stand sour and ropy milk very well. Very often the 
persons examined complained that they did not feel well after 
eating meat, which, as already mentioned, is as a rule boiled. 
Among the Congo positive cases slight stomach disorders were 
recorded in 321 cases (37.5 per cent), about the same incidence 
as in the Congo negative cases. This is noteworthy in view of 
the relatively higher incidence of peptic ulcer among the Congo 
positive cases. ; 

With regard to intestinal symptoms, to be discussed more in 
detail in the following section, it should be mentioned here that 
constipation was much more prevalent among the Congo nega- 
tive cases, 28 per cent as compared with 14 per cent among the 
Congo positive cases. Sterecoral diarrhoea occurred also much 
more frequently in the Congo negative cases than among the 
Congo positive cases. | | 

Diarrhoea was also more common among the Congo negtive 
cases, 7.6 per cent as compared with 3.1 per cent among the Congo 
positive cases. The symptoms were as a rule mild, persistent 
diarrhoea occurred in only 4 cases. In 15 eases periods of diarr- 
hoea alternated with periods of normal defecation. In 9 cases the 
stools were of a porridge-like consistency, but the patients other- 
wise experienced no discomfort. 

The degree of secretory disturbance of the stomach, gauged 
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by the total acidity value, does not appear to have any influence 
on the nature of the symptoms. In both groups, slight and 
severe gastric disorders, about half the cases had a total acidity 
value above 9. The same inferences may be drawn if the result 
of the fractional analysis with and without histamine and neu- 
tral red is compared with the symptoms. 

Comparison of the symptoms occurring in the materials from 
South and Central Sweden will show very clearly that the 
achylic cases in Lund and especially in Boras manifest gastric 
trouble more seldom than in the cases in Umea. The bulk of the 
achylic cases manifest intestinal symptoms, especially duiar- 
rhoea. 


Symptomatology of cases examined with test meals at Lund and Boras. 





























Congo negative Congo pos. 
oo Total acidity 
aa il Number 
i} (©) 
Ray | Gee 115 eel ot eee 
ie) 
Boras 
Mild gastric disorders ...| 18 Z D 2 y) 100 
Severe » > nee S — 1 2 2 136 
AONE 1g 07 0) Nal a ee 2 oa _ — 2 10 
Stercoral diarrhoea ...... D _ 1 1 3 - 20 
LUTE | ovate Be teae gel reenter 19 Sten eae) 4 8 25 
Healthy and control cases} — oe | — a == 47 
Lund 
Mild gastric disorders . 7 2 — 3 2 68 
Severe » Se. ae 8 —- a 6 28 
COMMS palo. 5 a.ce ety: 2 — 2 18 
Stercoral diarrhoea ...... 1 - — -- i 16 
PVTATPAGCA Sh vk losca 8s 2 — i a ») 12 





No case of achylia was found among 47 healthy individuals 
examined by means of test meals. 


2. Occurrence of gastro-intestinal disorders wm the district 
materval. 


Owing to the incompleteness of the data it has not been pos- 
sible to adopt the same method of subdivision into groups in 
respect to the symptomatology in the district examinations as 
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that above. The diarrhoea group here comprises also cases of 
stercoral diarrhoea. 


Terabe 
Total Percentage of 


Vasterbotten| Norrbotten ones 
all examined 











Mild gastric disorders 113 | © 188 5 a ag 
Severe » » ay: 73 dD 128 7.6 
Dari GOs GSicaesaccka 62 47 109 6.4 
Constipation 4.20 .0.-¢u6s 73 20 93 5.6 
| Total[ S21) | 18 > BIB | sr 


It will be seen from the table that gastric disorders are more 
common than intestinal disorders. Gastric disturbances occur 
in 18.5 per cent of the population. Generally they are of a mild 
character. (11.1 per cent). Intestinal disorders, too, are com- 
paratively common, with a frequency value of 12 per cent. 
Diarrhoea, mostly of the stercoral form, is the most common in- 
testinal trouble. But, as already mentioned, no reliable figures 
are available. 


Of 735 men 212 (29 per cent) showed some form of gastro-intestinal trouble 
» 955 women 306(32 » » )~ » » > y » 


As far aS we are aware no report has previously been publish- 
ed on the frequeney of gastro-intestinal disorders in a group of 
population examined in this manner. The figures for this 
material appear to be very high, but unfortunately there is, as 
just mentioned, no material available for comparison. The 
district investigation made in the Province of Skane comprised 
only 40 persons. In this material gastric and intestinal distur- 
bances were found in only 4 cases (10 per cent). The material 
is, however, too small to permit any definite conelusions being 
drawn. Buom and LINDGREN, in their report of an investigation 
among the forest-workers (200 cases), state that 27 of the sub- 
jects complained of gastro-intestinal pains. Jn most of them the 
symptoms were slight, in 5 cases (2.5 per cent) more severe. 
Stercoral diarrhoea occurred in 6 cases, in 8 cases the stools were 
more >fluid than normal», while 9 had constipation. Thus gastro- 
intestinal disorders are less common, judging from the results ob- 
tained by these authors, amone the forest-workers than among 
the population in general. 
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The sex incidence of digestive disorders in the Norrland mater- 
ial is as follows: 





| Men | Women 

| 
Mild gastric disorders ss 40 % DD. 9%, 
Severe » Di ee acres DL i ees 
Dia PA OCB 00 sos hereon eae meh, 19.5 % 
Constipation. nade ae 10.5 % DA. 9% | 


Among the men gastric symtoms are predominant, especially 
the milder forms, and even among the women gastric symptoms 
seem to be more common than intestinal symptoms, constipation 
being more frequent than diarrhoea. 

The incidence of digestive disturbances increases with advane- 
ing age, as shown by the following table. 


Age ~ 13—18 19—30 31—50 50—65 
Percentage gastro-intestinal symptoms 17 28 38 60 


In general stomach troubles predominate in the younger ages, 
intestinal disturbances in the older. 

In studying the frequency of digestive disorders in the various 
districts the same classification was made as that adopted in the 
ease of the dietary investigations. 


Coastal district: Digestive disorders found in 38 % of cases examined 
Outer forest district: » » » » 386 % » » » 
Inner » » : » » » 5 Dil % » » » 
Mountaionus es » » » ZOU » » 


In the coastal district and the outer forest district gastric and 
intestinal symptoms are usually more frequent than in the other 
two districts. The lowest figure, 11 per cent, was found in the 
community of Mala, the next lowest, 18 per cent, at Tarna. The 
worst conditions prevails at Savar and Burea, with digestive 
disturbances in 48 and 44 per cent respectively of the cases 
examined. 

The distribution of the various symptoms in the district in- 
vestigations is in the main the same as in the total material. 

In the County of Norrbotten the difference between the figures 
for the coastal district and the inland districts is not so marked. 
For instance, Arjeploug shows digestive disorders in only 19 
per cent of the cases, whereas Overtornea has 50 per cent; in 
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Jukkasjarvi the percentage is 40, while in Ojebyn it is only 18 
per cent. ; 

The causes of the differences in the frequency of gastro- 
intestinal symptoms in the different districts will be discussed 
later on. ; 

With regard to the symptoms associated with. gastric secretion 


it may be mentioned that among the Congo negative cases 73° 


persons complained of digestive trouble, while 11 had none. Of 
the Congo positive cases, 104 had gastro-intestinal disorders and 
57 had no digestive troubles. | | 

The following table gives the incidence of the various symp- 
toms in relation to the gastric secretion. 





: Congo neg. | Congo pos. } 
Number ie Number | o% 
of cases of cases | 
Mild. gastricvsy nap tomia. | Oss. acl ase) 30 4] 24 23 
’ Severe » ae A ee ee mee ate 10 13.7 23 22 
Cie UROL a stserderrsaths wane amnge ded law's 12 16.4 Oe 26.1 
Stercoral diarrhoea. .........00%'- acta eee 12 16.4 14 13.4 
LACT 2 CS: ine ee en eee ees eee. Sd 9 12.3 16 15.4 


From what has been said above it will be clear that digestive 
disturbances appear to be more frequent in the district material 
examined by means-of test meals than in the hospital material. 
This is quite natural, as in the latter material examinations of 
the gastric juice were often made for the purpose of control. 
She¢ht gastric troubles are most common in the Congo negative 
cases, severe disturbances (indicative of ulcer) in the Congo 
positive cases, thus quite the contrary to the state of things found 
in the hospital material. The higher incidence of severe gastric 
symptoms in the hospital material is explained by the fact that 
these symptoms more often require hospital examination. Con- 
stipation as well as diarrhoea are, contrary to the conditions in 
the hospital material, more common among the Congo positive 
cases. 


3. Incidence of gastric and intestinal disorders among 
school children. 


Information was obtained regarding the incidence of gastro- 
intestinal symptoms among school ehildren. Of 38220 children 
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examined, 377, or 11 per cent, had such symptoms. The frequency 
distributions of the disorders in the different groups, adopted 
above, will be seen from the following table :— 


Slight gastric disorders 28.3 % 
Severe» » 8.2 % 
Diarrhoea 41.0 % 
Constipation 22.4 % 


Intestinal disorders, especially diarrhoea, are the most fre- 
quent. 

The incidence of digestive troubles is about the same among 
boys as among girls, 11.5 and 11.9 per cent respectively. 

Gastric and intestinal symptoms occur most frequently bet- 
ween the ages of 7 to 11 years. In these ages the frequency 
increases from 10.s per cent to 17.1 per cent. In children between 
12 and 17 years of age (362 children examined) the incidence 
falls to 8.3 per cent. 3 

The incidence of -digestive disturbances among children from 
different districts shows on the whole the same relation as among 
adults, as will be seen from the following table :— 


Incidence of 
digestive disorders 


Coastal district 16.8 % 
Outer forest district 20.6 % 
Inner » » D6 % 
Mountain » 5.9 % 


Test meal examinations were made on 51: school children, 8 of 
which (15.7 per cent) were Congo negative. The number of exa- 
ninations is too small to allow any other inference being drawn 
than that even in children achylia does not seem to be un- 
common. 


4. Causes of the high incidence of achylia in Upper 
Norrland. 


Constitution. In spite of the weeding of the material there 
still remains a very large number of cases with inhibited secre- 
tion of gastric juice. We are certainly not justified in assuming 
that a constitutional weakness in the inhabitants (Marrtrus, 
AuBU) is a causal factor in this high incidence of achylia, as 
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they are otherwise a healthy and industrious class of people. 
We shall return this question later. 

Mode of liwing and customs. It is only natural that the cause 
of achylia among these people should be looked for in their 
mode of lving and customs. In the introductory chapter we 


have already suggested that the etiological factor is probably 


to be found in the nature of the diet. | 

By having an unfavourable effect, either direct or indirect 
on the secretion of gastrie juice, the diet may be thought to 
be a contributory cause of a decreased rate of secretion. This 
may occur either because the diet contains substances injurious 
to the secretion of gastric juice or because it is deficient in 
substances necessary to provoke this secretion. Closely associated 


with the diet is the use of coffee, tobacco and spirits. Excessive. 


use of these substances may also be thought to have an injurious 
effect on the function of the stomach. 

The denture and condition of the teeth are of vital impor- 
tance in the proper mastication of the food, for if the dental 
condition is bad even a diet. of excellent composition will place 
too great a demand on the gastric secretion. Caries and gingi- 
vitis may also have a toxic effect on and thereby cause injury 
to the glandular structure of the gastric mucosa. 

The presence of tape worms (Dibothriocephalus latus and 
Taenia) has also been considered by several investigators to be 
an important factor in the high incidence of achylia in Norr- 
land. ; 

Let us therefore briefly consider these questions in so far as 
they have any bearing on the results of the present investigation. 


a. The effect of coffee consumption on the incidence of achylia. 


In Chapter I, dealing with the manner of living and customs 
of the population, we gave data showing the extent of coffee 
consumption in Norrland. It was found to be somewhat greater 
than in southern and central Sweden, but not to any considerable 
extent. 

The general opinion is that coffee has a stimulating effect on 
the gastric secretion (VON BERGMANN, CRAMER, KuTTNER, BICKER, 
Hanepora, KarscH and Kank, OHNELL and Bere and others). 
Opinions differ as to the substance present in coffee which causes 
this effect, caffeine, products evolved in roasting the berries or 
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some other substance. This is, however, of no interest in this 
connection. It should perhaps be pointed out that earlier obser- 
vations on the effect of coffee are for the most part based on 
single tests. As far as the writer is aware no investigations have 
been made on the effect of the use or abuse of coffee over a 
long period. 

The following table is intended to show the correlation between 
coffee consumption and the incidence of achylia. 


Men Women Total 
Number of 
cups a day 





Number| Congo |Number| Congo |Number}| Congo 








of cases neg. of cases neg. of cases neg. 

| | | 
0 44 23% 63 33 % TOT 2 Doe. 
1—4 196 28 % 312 36% 508 32 % 
y—8 96 bl % 92 33 % 195 33 % 
Sore 09 22 % 31 DD van 4 90 33 % 


The table furnishes no definite evidence that an increased 
consumption of coffee increases the number of achylic cases and 
exercises an inhibitory effect on the secretion of gastric juice. 
It will perhaps be said by way of objection that persons without 
free acid in the stomach contents are likely to abstain from 
drinking coffee owing to gastric troubles, but persons who were 
on a diet and had thus reduced their coffee consumption have 
been excluded as far as possible from this material. 

In the investigation, mentioned above, carried out by Linp- 
GREN on 38 healthy forest-workers, who consumed 9—12 cups 
of coffee daily, only 2 Congo negative cases (father and son) 
were found. This does not seem to indicate that the habitual 
consumption of such large quantities of coffee has an inhibitory 
effect on the secretion of gastric juice. 

A further attempt was made to obtain an answer to the 
question as to the influence of coffee on the secretion of gastric 
juice by estimating the average values of free acid and total 
acidity in proportion to the daily consumption of coffee. The 
results are shown in the next table. Only Congo positive cases 
are recorded. 

Thus the acid value seems to be somewhat higher when more 
than 8 cups are drunk than when the consumption is more 
moderate. 
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Number of cups a day 


























0 | Jaw | ane | > 8 
No: off Avers iNorotl Aver’ |No: of} Aver: (No.of -Aver. 
cases | value | cases | value | cases| value | cases | value 
Free Hel] “06 20.8 340 Tot Lo2 i 3 60 22.9 
Totalacid.|) #6 39.5 340 38.3 132 38.5 60 42.8 





Concerning the symptomatology in the hospital material with 
‘espect to the coffee consumption it should. be mentioned 
that of 60 patients who consumed more than 8-cups of coffee 
daily, 17, or 28 per cent, revealed a radiologically demonstrable 
ulcer (niche), while the corresponding figure for the other 472 


cases was 18.6 per cent. Clinical signs of ulcer (symptoms of. 


acidism), not demonstrable on X ray examination, in the form 
of periodical pains, gnawing and burning pains in the epigast- 
rium after »indigestible» food, the symptoms being frequently 
relieved by taking food, as well’ as regurgitations and not in- 
frequently ‘vomitings, were observed in respectively 15 and 11 
per cent of the cases in the above two groups. In other words, 
ulcer and symptoms suggestive of ulcer were found in excessive 
coffee consumers in 46 per cent of the cases as against 33.4 per 
cent in the moderate consumers. This observation confirms the 
opinion that excessive use of coffee increases the secretion of 
castric juice and to a certain extent creates a predisposition to 
ulcer. In fact, ulcer patients very often state that their symp- 
toms become aggravated after drinking coffee. 

The following table shows the occurrence of gastric and in- 
testinal disorders in the district material in relation to the quan- 
tity of coffee consumed. The disorders have been divided into 
two main groups, gastric and intestinal symptoms. The gastric 
symptoms were oppression and flatulence in the epigastrium and, 


| Coffee intake per day. 
Number of cups 


ey | be | 912 | >12 


Gastro-intestinal symptoms. | 











No. and 9s “of -cases*:.... 134) O11 % 12541°29.3 oF ' 96") 3b 9.792) tie, 
Ghasttie” -diserderes: os... 53 % 63 % 10 % 68 % 
Intestinal bet AM fide tee. AT 37 % 30 % 32 % 
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about as often, burning and gnawing pains, and occasionally 
vomiting. The intestinal disorders were either diarrhoea or con- 
stipation (Table p. 92). 

The table shows a certain increase in the frequency of gastro- 
intestinal symptoms when the coffee consumption is high (more 
than 8 cups daily). This increase in symptoms occurs especially 
in the group of stomach disorders, while intestinal symptoms 
seem to decrease with excessive consumption. This decrease in 
the frequency of intestinal symptoms applies to the constipation 
group, which falls from 30 per cent in the group 1—4 cups a 
day to 9 per cent in the group 12 cups. The frequency of 
diarrhoea does not show any increase however. This may be 
explained by the fact that the group of diarrhoea cases included 
a good many cases of stercoral diarrhoea, where the occurrence 
of diarrhoea is partly due to obstipation. The exact figure for 
the cases of stercoral diarrhoea cannot be given owing to the 
incomplete data in the reports of the district physicians. 

In the school children examined, no definite effect on the 
frequency of gastro-intestinal disorders was observed from an 
inereased consumption of coffee, as appears from the following 
table :— 


Correlation between occurrence of digestion disorders and coffee consumption 
in school children. 


Number of 
cups of cotfee 


Digestive 


Number of : : 
disorders in 


per day children 7 
| 0 498 Wee 96, 
1—3 1893 sha ees 
4—7 lal 7) 12.8 % 
au (16) (ko Wee 





Nor is it possible to show any positive increase in the gastro- 
intestinal symptoms when coffee is drunk on an empty stomach 
in the morning. According to the records, 1209 children drank 
coffee in the morning, and digestive troubles occurred in 12.2 
per cent of the cases. For the total material the figure was 11.5 
per cent. This is in agreement with the observations made on 
the adult material. 
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b. Influence of snuff-chewing, tobacco and spirits on the 
frequency of achylia. 


As already mentioned, snuff-chewing is very common among 
the male rural population, 42 per cent of the males above 15 years 
of age using snuff in this way. Of 303 snuff-chewing males 
gastric disorders were found in :96, or 32 per cent. Of 426 men 
who did not chew snuff 116, or 27 per cent, were found. to be 
suffering from gastric disorders. 


Test meal examination of 118 snuff-chewers showed 42 — 35.6 % Congo neg. 
» » » » 332 non- » > 10 = 235.22 » » 


The difference is statistically significant. Thus there is an in- 
ereased incidence of achyla among those adults who habitually 
chew snuff. : 
The total acidity values for the achylic snuff-chewers were: 
Total alkaline ()-—4 5—8 9—15 15 
Number of cases 2, 14 13 6 7 
From this comparison it seems clear that the secretory distur- 
bance in snuff-chewers is particularly pronounced, no less than 
29 out of 42 (69 per cent) showing a total acidity value below 9. 

The amount of mucus in the stomach contents drawn off is 
often strikingly large in snuff-chewers, indicating the presence 
of gastritis. In the Congo negative cases the following results 
were obtained : 


Amount of mucus 0 =) a i +++ 
Number of cases 5 18 9 12 


Thus snuff-chewing seems to have an inhibitory effect on the 
secretion of gastric juice. But this does not explain the high 
incidence of achylic cases in our material. Only 42 of the 380 
persons who were found to be Congo negative on an E.-B. exa- 
mination were snuff-chewers. Nor is there any great difference 
in the ineidence of achyla between snuff-chewers and non- 
chewers. There is still a very high incidence of achylha among 
those who do not chew snuff that must be accounted for in some 
other way. The incidence of achylia in the Norrland material is 
much higher among women than among men, although women 
do not chew snuff. 

Smoking tobacco is not very common and the amount smoked 
does not seem to have any effect on the gastric function, as is 
evident from a special examination of the material. In fact 
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tobacco smoking and drinking spirits are more common in 
southern and central Sweden, where the incidence of achylia is 
lower. 


c. Condition of teeth in relation to the incidence of achylia. 


Several investigators (Faper, Lance, Katscu, SCHILLING) 
emphasize the importance of the dental condition in the ocecur- 
rence of disturbances of the gastric secretions. If the teeth are 
bad, the food is not masticated sufficiently and this may conceiv- 
ably have an injurious effect on the mucous membrane of the 
stomach. Extensive caries, almost always associated with local 
infections, may cause injury to the gastric mucosa either direct 
through the swallowing of infectious material or by means of a 
veneral toxic action. 

The dental examinations carried out at the hospitals of Umea 
and Lund by the investigating physician consisted in noting 
the condition of the teeth and denture, which were recorded 
as good, medium or bad. Further, the number of carious teeth 
were recorded in each ease. The presence of caries, however, 
indicate only the present condition of the teeth, but old caries 
may also play an important role in the origin of achylia. Nor 
is it possible to decide the question simply be recording the qual- 
ity of the denture, for this may have been improved by procuring 
false teeth. Filled teeth are rare in the Norrland material, 
especially as far as the rural population is concerned, which is 
the subject of this particular investigation. Some idea of previous 
earies 1s obtained by noting, in addition to carious teeth, also 
the number of sound teeth, as previously carious teeth have 
either fallen out or been extracted. In our tables the number 
of healthy teeth is therefore grouped specially. 

The results of the dental examinations are presented in the 
following tables, which also include the Lund material. No 
dental examinations were made on the Boras material. The ma- 
terial has been divided into the followme age-groups: 15—19 
years, 20—39 years, 40—-59 years. The number of cases above 
60 years of age is so small that this group was not included. 

It is not claimed that these dental examinations are complete 
or authoritative, but they are nevertheless valuable as a general 
orientation of the condition of the teeth of the inhabitants in 
Vasterbotten and Skane and of the influence of diet on the teeth. 
Detailed investigations were carried out by dentists (v. Part III). 
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Condition of the teeth at the age of '15—19 years. 


Denture 


GiOOd. 22a ieee 
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eee ee ew terres 


Carious teeth 
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i a oe 
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Healthy teeth 
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ee 


Carious teeth 
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Missing teeth 


0—8 
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teeth at the age of 20—89 years. 
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Condition of the teeth at the age of 40—59 years. 
































Skane 
Women 

%) | 98 (89 9%) 
Moi SOM LO 26) 
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PENN AAS. <(O)29) 
Pou) dhs Oy He) 
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Carious teeth 
O24 135 (16 9) 87 (49 9%) || 207 (78 
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Frequency of achylia 
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in relation to condition of the teeth. 
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Judging from these tables it appears that the people in Vaster- 
botten have worse teeth than the inhabitants of Skane. This is 
true of both men and women. The dental condition of the women 
in Skane as well as in Vasterbotten is inferior to that of the men. 
This can be gathered from the denture and the number of carious 
and healthy teeth. ; | 


The correlation between the secretion of gastric juice and the - 


condition of the teeth is shown in the table on p. 97. 

In women the number of cases of achylia seems to increase 
with a deterioration in the quality of the denture and ‘in the 
number of sound teeth. The smaller the number. of healthy teeth 
the higher the percentage of Congo negative cases. There is no 
evident correlation between the incidence of caries and the 


occurrence of achyha. In men there does not seem to be, Judging 


from the table, any correlation between the condition of the 
teeth and the incidence of achyha. Thus, as far as the men are 
concerned, there is probably an additional factor which does not 
so much effect the teeth but increases the percentage of achyla. 
This factor is probably snuff-chewing, which, as mentioned 
above, is comparatively common among the men. The cause may, 
however, be something else, the diet for instance. The figures 


Incidence of achylia in the B diet group in relation to the condition 
of the teeth. 
































Men | Women 
No. of cases | % Congo neg || No. of cases | % Congo neg. 
Denture 
CFOGUM seu iee til? 59 (41 96) 8 49 (24 9%) 10 
NEG CTW 3s \sccen net 5 59 (41 2) 8 80 (39 92) 14 
Bad’ iy cose csaeerolh Me Oueae oe) 16 1d (870 96) 20 
Number of carious | 
teeth . ; 
0 63 (44 9%) 8 69 (84 9%) ‘ 
1—4 46 (82 9%) 11 54 (26 %) 17 
5—8 26 (18 %) 15 45 (22 9%) 24 
= 8 9 (6 %) (O) 86 (18 9%) 
Number of healthy 
teeth : 
25—-32 Do (36%) if 29 (3 96) < 
17— 24 D0 (384 %) 10 66 (31 %) 7 
9—16 Delia. 0 40 (19 9%) 10 
0-8 13 (80 %6) say 80 (87 9%) 25 
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for the different forms of diet were, as already shown, different 
for men and women. The composition of the diet possibly in- 
fluences both the incidence of achylia and the condition of the 
teeth. In order to consider this question still more closely a 
comparison has been made between the frequency of achylia and 
the condition of the teeth in the B diet group (mixed diet), the 
snuff-chewers being excluded. The condition of the teeth in 
snuff-chewers is shown in a special table below. 

‘In spite of the comparatively small number of cases there is 
here a tendency in both men and women to an increase in the 
number of the Congo negative cases with a deterioration in the 
condition of the teeth. This deterioration, however, does not 
seem by any means to be of such a degree as to explain by itself 
the high incidence of achylia in the Norrland material (Table 
pe 28s 

The relation between the condition of the teeth and the incid- 
ence of achylia in the L diet group will be discussed later. 


Condition of teeth and snuff-chewing. 
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From the above table it seems to be clear that snuff-chewing 
protects the teeth to a certain extent but at the same time in- 
ereases the incidence of achylia, as we have already shown. 

The composition of the diet and the snuff-chewing explain 
the fact that no definite relationship could be demonstrated im 


the table between the condition of the teeth and the incidence 


of achylia. 

It is a well-known fact that teeth deteriorate with increasing 
age, a fact illustrated also by the preceding tables (pp. 96—97) 
showing the condition of the teeth in Vasterbotten and Skane. 
The incidence of achylia increases also in the -more advanced 
ages. It might therefore be supposed that age is the cause of 
the apparently increased frequency of achyha. For that reason 


the age-group 20—389 years has been analysed especially with. 


respect to the condition of the teeth and the incidence of achylia. 
The result of this analysis shows a certain increase in the ineid- 
ence of achylia with a deterioration of the teeth. 


(d) The influence of helminthic infection on the incidence 
of achylia. 


In the discussion which preceded these investigations several! 
workers expressed the view that the high incidence of achylia 
was undoubtedly due largely to the high incidence of intestinal 
worms in some parts of Norrland. Observations made at the 
Umea Hospital certainly did not lend support to the assumption 
that helminthic infection is a causal factor in the incidence of 
achylia. Nevertheless the scheme of the investigation ineluded 
an inquiry into the occurrence of intestinal worms and _ their 
significance in the incidence of achyla. 

During the years 1924—1930 only 75 cases infected with 
tapeworms were treated at the Umea Hospital. In 35 cases the 
parasite was Dibothriocephalus, in 25 Taenia saginata, in 2 
Taenia soleus, and in 5 cases the species of Taenia was not 
recorded. In 8 cases Dibothriocephalus and Taenia were found 
simultaneously. 

During the year 1928—1929 the faeces of 400 patients were 
repeatedly examined for the presence of the ova of intestinal 
worms, where the patients themselves had not stated that they 
were infected with intestinal parasites. Ova of tapeworms were 
found in only 2 eases. 
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This result does not indicate any high incidence of tapeworms 
in this material, while at the same time it disproves the assertion 
that tapeworms play any great part in the incidence of achylia 
in our material. 

Test meal examinations were made in 957 cases infected with 
intestinal worms. Of these cases 16, or 28 per cent, were Congo 
negative. In 27 of the cases the intestinal parasite was Dibothrio- 
cephalus latus. Of these 9, or 33 per cent, were Congo negative 
(one of these patients was suffering from a pernicious type of 
anaemia). This is, it 1s true, a high figure, but not higher than 
that of the total material. The number of the cases is too small 
to be of any particular significance. If the cases are weeded 
on the same principles as those mentioned above, there remain 
34 cases of helminthic infection, 6 of which were Congo negative. 

From these figures it will be seen that helminthic infection 
does not play any particular rdle in the incidence of achylia, 
at least not in Vasterbotten. 

It is noteworthy that most of the persons infected with 
Dibothriccephalus treated at the Umea Hospital were residents 
of the island of Holmon, where the inhabitants live to a great 
extent on raw-pickled ewyniad. The incidence of tapeworms is 
very high among the inhabitants of Holmon, as the author found 
in an investigation made on the spot. It is estimated that 30—40 
per cent of the adult population are infected with tapeworms. 

Thus, although the incidence of tapeworms in Vasterbotten, 
with the exception of Holmon, is low, it 1s exceedingly high in 
eertain parts of Norrbotten, especially in the districts of Arje- 
ploug and Overtornea. The source of the infection is here »fer- 
mented» gwyniad, which is eaten very seldom in Vasterbotten, 
but is a very common dish in Norrbotten. 


(e) The influence of the diet on the incidence of achylia. 


It appeared probable already from the results of the prelimi- 
nary investigations that the great frequency of achylia in Upper 
Norrland was due to the composition of the diet, inasmuch as 
achylia was particularly associated with the L diet and the 
coastal district, where this type of diet was most common (v. 
Pable: p.. 20): 

It was shown above that in a weeded material, comprising 
1215 cases examined by gastric analysis (E.-B. removed after 
30 minutes), 380 cases, or 31.3 per cent, were found to be devoid 
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of free hydrochloric acid in the stomach contents. The degree 
of the functional disturbances has also been treated previously. 
The next table shows the distributions of the achylic cases in the 
various diet groups. The majority of the achylic cases occur in 
connection with the unvaried milk-meal diet (Lila). In this diet 
group no less than 250 cases out of 294 (68 per cent)’ are achylic. 


In all the’ L diets, comprising ‘altogether 515 cases, there are 


284 cases of achylia, or 55 per cent. Of the 515 cases. belonging 
to the B diet group the number of achylic cases does not amount 
to more than 88 (13 per cent), and in the S diet the figures are 
38 cases with 8 cases of achylia (21 per cent). . 

Consequently the cause of the high incidence of achylia in 
this material is undoubtedly the unvaried milk-meal diet on which 
a great part of the inhabitants of Norrland subsists. 


Incidence of achylia in relation to composition of diet. 




















Diet Number of %. Congo 
cases neg 
LE) ee * 294 68) 96 4= 27 
TUE echt cs coor eee 19 26 9 10 
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Solo eet ae Oe AN RS 4 TD 96 = 217 
ol NI eee tne ear ae 34 15 % +6 
Total S diets 38 21 ~*~ +7 











If we group the Congo negative cases found in the district 
investigations in respect to the composition of the diet, we obtain 
the following result :— 




















Diet group Inka) ila Bila |) Bite) sla. 1 Sila Sot taal 
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The figures are rather small but they nevertheless point in 
the same direction as the results of the hospital investigations. 
In the Lla diet group there are 72 per cent Congo negative cases, 
while all the L diets contain 50 per cent and the B diets 35 per 
cent Congo negative cases. 

In proving the importance of the composition of the food in 
the origin of achylia we obtain a plausible explanation of the 
difference between the incidence of achyla in Vasterbotten and 
Norrbotten and in different districts of Vasterbotten. This diffe- 
rence is due to the varying frequency of the L diet in the diffe- 
rent regions. 

It is conceivable that the Lla diet contains some secretion- 
’ inhibiting factor, or that the B diets, on the other hand, possess 
a factor which stimulates secretion. 

It has already been shown that achylia increases in frequency 
with increasing age. That the higher ages are not specially 
represented in the Lla diet appears from the table below, showing 
the distribution of the Congo negative cases among the different 
age-groups and diet groups. 


Distribution of achylia in different age-groups and diet growps. 
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Owing to the small number of cases in the LIb, LIJb, BIJ diet groups 
and the S groups they have not been recorded separately in this table 
and the following. The values of these groups have been combined in 
the totals for the L, B and S diet groups. 


As appears from the table, the increase in the frequency of 
achylia with advancing age is evident in all the diet groups. 
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The greatest number of individuals examined is found in the age- 
eroups 21—50 years, in the same proportion in all the diet 
eroups. In all age-groups the incidence of achylia is considerably 
higher in the L diet groups,-especially the Lla group, than in 
the B groups. % | 

In our material achylia is more common among women than 


among men. (p. 71). The question arises as to what extent the 


diet may be the cause of this difference in frequency. 

The following table shows that the principal cause of the 
ereater number of Congo negative cases among women is because 
the unvaried L diet is used much more by women than by men. 
Some 48 per cent of the women live on an L diet, but only 33 
per cent of the men. It will also be seen from the table, however, 


that the percentage of achylia is higher among women subsisting. 


on the Lila diet than among men. This difference (10 per cent) 
is not statistically established, but is nevertheless probable. The 
mean error'is + 5.9. For the whole L group the difference is 
93% +45. For the B group the difference is only 2% + 2.6. 


Sex incidence of achylia in the different diet groups. 


Men Women 





No. of cases} Congo neg. || No. of cases | Congo neg. 























Diet | 
Cle. ae 98 60 (61 9%) 196 140 (71 9%) 
(ian: See eee | 71 29 (41 2) 89 32 (36 9) 
All L diets 194 | | 2%) 
Kiet ae 192 %) 
Bie ea 108 %) 
| All B diets 390 | | %) 
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The cause of the probably higher incidence of Congo negative 
cases among the women in the Lla group is that the diet of the 
women is much more unvaried than that of the men. Indoor 
life, more frequent infections and constitutional idiosynecracies 
may also play a part. 


It has already been pointed out that coffee consumption, snuff- 


chewing and the condition of the teeth appear to have an in- 
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|} fluence on the incidence of achyla, an increased consumption 
of coffee being Hable to lower the incidence, snuff-chewing and 
a poor dental condition, on the other hand, tending to increase 
it. It might then be imagined that these factors make their 
influence felt differently in the different diets, and that this 
difference, rather than the composition of the diet, is the cause 
of the variation in the incidence of achyla in the different diet 
eroups. 


Coffee consumption in the different diet groups. 


Number of cups Ss He sg 
of coffee per day PELE Saget 
Men Women Men | Women 
0 11 % 9 % 6 % 8 % 
O0—4 28 % o2 % DO % 65 % 
y—8 42 % At % 33 % 18 % 
| 8 12 % 13 9% A 9 % 








The consumption of coffee seems to be somewhat greater in 
the L diet group than in the B diet group. An increase in the 
consumption of coffee, as shown above, gives rise to an increase 
in the secretion of acid in the stomach and should therefore 
reduce the frequency of achyha. Thus the accumulation of 
achyliec eases in the L diet group cannot be explained by the 
varying amount of coffee consumed in the different diet groups. 

Nor can the high incidence of achylha in the L diet group 
be explained as being due to an excessive use of tobacco. Smoking 
and snuff-chewing do not occur among the women, who never- 
theless show the highest incidence of achyla, and the number 
of snuff-chewers and smokers in the L diet group is not greater 
than in other diet groups. Only 14 men belonging to the Lla 
diet group are snuff-chewers, and of these only 5 chew snuff 
to any great extent. Nor does drinking spirits play any rdle 
in our material. 

With regard to the condition of the teeth, it has already been 
pointed out that defective teeth to a certain extent predispose to 
achylia. An analysis of the condition of the teeth in the various 
diet groups is therefore indicated in order to ascertain the cause 
of achylia. 
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Condition of teeth in relation to composition of diet. 
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The above tables show that the condition of the teeth in the 
Il, diet group is as a rule worse than in the B diet group. The 
forest-workers in Vasterbotten have by far the best teeth. The 
difference in dental condition between the different diet groups 
seems, however, to be too small to explain the high incidence of 
achylia in the L diet group as compared with that in the B diet 
oroup. 

Additional evidence in support of this view is obtained by 
comparing the condition of the teeth and the incidence of achylia 
‘in one and the same diet group. This has already been done with 
regard to the B diet group (p. 98). Below we give a similar 
comparison of the cases in the Lila diet group. 


I’requency of achylia in relation to the dental condition in the Lla diet group. 
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The table shows the great frequency of achyla in the Lla diet 
eroup. As far as the men are concerned, no correlation can be 
found between the dental condition and the incidence of achylia. 
This may be explained partly by the fact that among the men 
there is a certain number of snuff-chewers with a tendency to a 
relatively good condition of the teeth but a high incidence of 
achylia. In the case of the women, the figures for the denture and 
healthy teeth seem to indicate that a poor dental condition is 
more frequently associated with achylia than a good one. The 
number of examinations is, however, too small to permit any defin- 
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ite conclusion being drawn. If the frequency figures of achylia 
in the different groups are compared with the corresponding 
figures in the B diet group (Table p. 98) it will at once be seen 
that the high incidence of achylia in the Lila group is not due 
to the inferior condition of the teeth. The incidence of achylia 
is throughout much higher in the Lia diet than in the B diet. 


Degree of secretory disturbance in achylics in the different diet groups. 
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Judging from the total acidity values, both slight and severe 
degrees of secretory disturbances occur in all the diet groups. 
In the Lla group exactly half the cases showed total acidity 
values of 8 or under. For the other large diet groups the values 
are about the same. No definite conclusions can be drawn from 
these figures, at least not to the effect that the secretory anomaly 
in the Lia group is of a less severe nature than in the other 
diet groups. 

The following table shows the degrees of functional distur- 
bance determined by means of various methods of examination. 


Of the cases examined by the histamine test no less than 26 had not 
been previously examined by means of a fractional test meal. Of these 
26 cases, 14 belonged to the Lla group, of which 4 were Congo negative. 
A further 4 cases, not previously subjected to fractional analysis, be- 
longed to the L diet groups. All gave a negative Congo result when 
tested with histamine. In the B group 8 cases tested with histamine 
had not been previously subjected to a fractional examination; 1 of 
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Degree of functional disturbance estimated by various methods of examination. 
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these 8 cases gave a positive Congo reaction. In judging the result 
of the fractional examination it is necessary to include those cases 
which were not subjected to single fractional examinations before the 
histamine test. Simple fractional examinations were not made on those 
cases where, in view of the total accidity vaiue, a negative result was 
to be expected. 


The Lia group, which presents the most interesting features, 
comprises 64 cases subjected to fractional examination. As 
appears from the table, the simple fractional analysis showed free 
acid in 23 eases (27 if the histamine positive eases are included), 
corresponding to 38 per cent (41 per cent at most). For the B 
diet group the corresponding figure is the same, 38 and 41 per 
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cent respectively, and for the total material 36 per cent. In the Lla 
group 26 cases out of 32 (most of them Congo negative on frac- 
tional examination) manifested a histamine refractory achylia. In 
21 cases examined in the group, 12 showed also an inhibited neutral 
red excretion. In the B group, 13 of the 18 cases examined were 
histamine refractory, and 3 cases out of 14 showed an absence 
of neutral red excretion. 

These findings show that the achylia in the Lla group cannot 
by any means be regarded as being of a milder type than that 
occurring in the other diet groups. 


Digestive power in achylics belonging to different diet groups. 
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Amount of mucus in the stomach contents of achylics belonging 
to different diet groups. 
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With regard to the pepsin content there is no significant diff- 
erence between the cases of achylia in the different diet groups. 
In the achylic cases in the L diet group and especially in the 
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Lila group the digestion of the removed stomach contents is if 
anything inferior to that of cases belonging to the B diet group. 

Mucus is present to about the same extent in the achylic cases 
in the different diet groups (see table on p. 111). 

The subjective symptoms of the achylic cases belonging to the 
Lla group’ are, on the whole, the same as those found in the 
total material. Thus, 59 patients (30 per cent) belongimg to 
the Lila group complained of slight stomach disorders. In 42 
eases (21 per cent) there were severe gastric disturbances, 
suggestive of ulcer. The incidence of gastric ulcer in this group 
as well as the intestinal symptoms will be dealt with later on. 
Mention will only be made here that constipation is a common 
symptom in the achyhe cases in the Lla group. It was found 
that 65 cases (32 per cent) had simple constipation, 20 (10 per 
cent) had stercoral diarrhoea and 7: (4 per cent) diarrhoea. The 
symptoms manifested by the Congo positive cases in the Lla 
group are of great interest, especially with regard to the inci- 
dence of ulcer and the disorders associated with acidism. These 
features will be dealt with-in a subsequent chapter. 

»Healthy and control cases» call. for a separate: description 
with respect to the incidence of achylia. 


Incidence of achylia in »healthy» persons in the different diet groups. 
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From the table it will be seen that the incidence of achylia 
among the »healthy» individuals is exceedingly high. 
Of 81 cases belonging to the Lla group no less than 64 (79 °/o) are Congo neg. 
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In the following chapter we shall consider more closely the 
cause of the high incidence of achylia in apparently healthy 
individuals belonging to the L diet group. 

The low incidence of achylia in the 8 diet group may be explain- 
ed partly by the fact that this group, as a rule, comprises only 
men between 20 and 50 years of age. 

The data regarding this group are derived for the most part 
from the investigations carried out among the forest-workers by 
LINDGREN for another purpose. 

The degree of secretory disturbance in the achylic cases 
‘belonging to the control group (»healthy») does not differ 
from that of the entire material estimated in accordance with 
the total acidity value and a fractional test meal, with or without 
histamine and neutral red tests. 

In this connection it is of interest to make a comparison 
between the total acidity value in the different diet groups for 
»healthy» subjects and the other material. 





Lla diets | All L diets | All B diets | All S diets 
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The value for the women is on the average 3 units lower than 
that for the men. 

The table throws further heht on the influence of the diet on 
the gastric secretion. Thus there cannot be any doubt that the 
cause of the high incidence of achylia in the Norrland material 
is to be found in the unvaried milk-meal diet. 


The literature contains records of observation which lend a certain 
amount of support to the assumption that the L diet is the fundamental 
cause of the high incidence of achylia in our material. The most charac- 
teristic feature of the L diets is the small amounts of animal protein 
they contain (meat, fish and eggs) and the almost complete absence of 
vegetables and fresh fruit. This deficiency in fruit and vegetables 
applies to an essential agree also to the other types of diet in Norr- 
land. 

Pawlow, in his classical investigations, describes the stimulating effect 
of various substances on the gastric secretion, and he attempts to draw 
separate curves for different articles of food. Later, investigations with 
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the aid of a different technique (for instance; alcohol test meal + the 
substance examined) have been carried out by Renruss, BERGErM, Hawk, 
MILLER and others. All authors consider meat to be a powerful stimulant 
of gastric secretion. This action is due to the extractive elements of 
meat (HANEBORG, POPIELSKI, KereToN, LockHarpr, Kocn). Thoroughly 
boiled meat has therefore a less stimulating action than broth and roast 
meat. Cereal protein produces less secretion of gastric juice than 
animal protein (Monossoun, JAROTSKY). 

Carbohydrates have but little stimulating effect on the gastric secre- 
tion, especially porridge and gruels (Boas, v. BERGMANN, K ATScH). With 
regard to the influence of sugar on the secretion of gastric juice there 
is a difference of opinion. v. BercmMann, ZAHN, Boas and others are of 
opinion that sugar solutions with a concentration of 10 per cent are 
indifferent, while in a concentration of 5 per cent they reduce the secre- 
tion. These authors therefore use weak sugar solutions in their treat- 
ment of peptic ulcer. On the other hand, Weirz, MAHLER and KUTTNER 
have quite a différent view in that they consider that sugar increases 
the secretion of gastric juice. 

Fat, especially butter and oil in a fresh condition, has an inhibitory 
effect on the secretion (CoHNHEIM, PETREN, KatscH and others). De- 
composed fat, on the other hand, increases the secretion (KALK, DIcE, 
‘ete.). 

Opinions differ widely with regard to the importance of milk. For 
instance, v. BERGMANN, KALK and JAROTSKY find that it stimulates secre- 
tion, whereas Hunt and Renruss consider that it has an inhibitory effect 
on the secretion of gastric juice. 

Vegetables and vegetable extracts, especially spinach, promote secre- 
tion (EISENHARDT, BICKEL and others), even when administered other than 
per os. Fruit-juices, turnips and carrots have the same effect (ORLOWSKY, 
GROBER). 

The above data cited from the literature-refer in general to examina- 
tions made on a single meal, but they lend support to the view that 
the L diet has an inhibitory effect on the secretion of gastric juice. 

Marrues, LUTHJE, HEMMETER, KoscHToJANnz, CLoeTTA, LARUE and NoPoNEN 
have shown by observation on both man and animals that a meat diet 
taken for a long period gives high acidity values, while a diet con- 
sisting chiefly of carbohydrates gives low acidity values. Of these 
investigations special mention should perhaps be made in this con- 
nection of those carried out by Rearuss, Noponen and Marrues and his 
pupil Borrner, as they are based on human material. Noponen made 
examinations on 200 patients, subsisting chiefly on a meat diet, and 
found in an E.-B. test meal drawn off after 45 minutes the values: 
free HCl 30, total acidity 60. In his text-book MarrHes mentions a 
form of achylia occurring in persons subsisting on a diet very little 
seasoned and deficient in protein. He finds support for this view in 
BOTTNER’s Observation of the high incidence of achylia among the civil- 
ian population during the war, which in his opinion was due to the 
deficiency in meat and condiments. Other workers have also reported 
a great increase in the incidence of achylia in Germany and Austria 
during the war both among soldiers and the civilian population. This 
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increase was not observed in certain occupations, such as butchers and 
innkeepers, who were able to procure meat. 

ScHAFF, ELsass, Mitton and Mownossonn describe a form of secondary 
anaemia, associated with a lowered secretory capacity of the stomach, 
observed in persons living on a diet of cereals without meat, animal 
proteins, vegetables and fruit. 


If the composition of the diet is the causal factor in the origin 
. of achylia it should be expected that the achylha would disappear 
on a change of diet. ' 

A number of observations were in fact made in our material, 
where patients with normal acidity values and living on a mixed 
diet had for some reason or other changed to a unvaried milk- 
meal diet and after the transition had become achylic; after 
returning to a mixed diet they again showed free HCl in the 
stomach. Some of the cases had previously been affected with 
achylia in conjunction with the L diet. On transition to a mixed 
diet, as a rule on the physician’s advice, free HCl] again appeared 
in the stomach contents, but a return to the usual unvaried diet 
resulted in the re-occurrence of the achylia. Such changes in 
the secretion of hydrochloric acid in the stomach after a change 
of diet were observed in 13 cases; in two of the cases this occurred 
3 or 4 times. 

Finally, there is a large number of cases, where the achylia, 
caused, as far as can be judged, by the milk-meal diet, improved 
or disappeared on treatment with a mixed diet. These cases will 
be dealt with below. 

A sceptical reader may not consider the diet to be the cause of 
these changes but would attribute them to other (psychic) fac- 
tors, or he may point to the fact that such changes occur normally. 
Against this view the objection should, however, be made that 
the changes in the secretion of hydrochloric acid are exactly 
coincident with the changes in the composition of the diet. 


5. Treatment of achylia and its results. 


Even before these investigations were commenced our atten- 
tion had been directed to the influence of the diet on the high 
incidence of achylia in the Norrland material. Our treatment 
was therefore devised accordingly. In the course of our investiga- 
tions we were in a position to form an idea of the result of the 
treatment. Before proceeding to give an account of the result 
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obtained, it will be appropriate to give a brief description of 
our method of treatment. 

The principle of the treatment was a gradual transition from 
the unvaried milk-meal diet to a mixed diet. In those cases 
exhibiting pronounced symptoms this transition: was made 
cautiously, frequently in the form of a modified ulcer treatment. 
On the first day the patient was given no food, then he was 
given a meal gruel, boiled in water, in increasing quantities, to 
which was added orange Juice or more often carrot juice. At an 
early stage the diet was supplemented with fruit soups and 
stewed fruit, puréed vegetables, finely chopped meat and fish. 
No fresh milk was given. If no intestinal disorders were present 
the patient was often allowed to eat sour milk and ropy mulk, 
for quite a number of the patients said that sour or ropy milk 
agreed with them very well, but fresh milk did not. 

In the first years a supply of citric acid or hydrochloric acid, 
the latter sometimes combined with pepsin, was frequently added 
to the diet. The result was very unsatisfactory. A very large 
percentage of the patients complained that they felt worse after 
the medicine, and it had to be discontinued. The patients were 
then given Inf. amar. alk. (bitter tonic) together with a moder- 
ate dose of potassium bromide or sodium bromide (0.5—1 g.) 
and belladonna extract (1 eg.). As a rule the patients preferred 
Inf. alk. to Inf. gentian. Bromides and especially belladonna 
were added in order to counteract in some degree the rapid 
emptying of the stomach. It is no exaggeration to say that this 
medical treatment was very popular among the Norrland chen- 
tele, who ascribed to it an exceedingly beneficial effect. 

With regard to the result of the treatment it may be mentioned 
that the subjective symptoms disappeared almost without excep- 
tion. As regards the improvement in the objective symptoms, 
especially the restoration of the normal gastric secretion of HCl, 
it is unfortunate that a re-examination of the patients was very 
often impossible. The greater part of the material consists, as 
already mentioned, of out-patients often residing some fifty 
miles or so from the hospital and means of transit very poor. 
Even in the hospital eases the period of treatment, 3—4 weeks, 
is too short for any definite conclusions to be drawn. KatscH 
considers that the treatment of achylha should continue for 6—12 
months. 
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An attempt was made above to determine the degree of fune- 
tional disturbance according to the total acidity value and differ- 
ent types of diet. It is to be expected that the prognosis of the 
severe cases will be less favourable than that of the milder ones. 
For that reason this point view has been taken into account in 
the analysis of the material with respect to the prognosis. 

The following table shows the therapeutic results in relation 
- to the total acidity values. 

Among the 141 cases, on which the table is based, an improve- 
ment accurred in the rate of secretion in 51 cases (36.2 per cent), 
the Congo reaction becoming positive on re-examination after 
the treatment. It will be seen from the table that Congo positive 
cases after the treatment are especially those, which showed 
comparatively high total acidity values at the first examination. 
In several severe cases, judging from the total acidity values, an 
improvement in the secretion of HCl nevertheless took place, so 
that free acid could be demonstrated in the repeated test meal 
examination (with a total acidity value of 0—4 this occurred in 
2 cases out of 27; with a total acidity value of 5—8, in 9 cases out 
of 46). 

In another 7 cases the test meal examination was repeated 
within 2 weeks. In 2 of these cases the Congo test was positive 
at the second examination. These cases are not included in the 
table, as it is more doubtful whether the difference in the result 
is to be ascribed to the treatment. Both the latter cases had a 
total acidity value > 10. 

Among the 51 cases in which free acid could be shown after 
the treatment, achyla had been ascertained in 17 in at least two 
previous examinations. In these 17 cases the total acidity value 
in the first examination was 0—4 in 2 cases, 5—8 in 5 eases, 9 
15 in 5 cases, 16—20 in 4 cases, and 26 in 1 case. As regards 
these cases at least, and also those cases of achylia which became 
Congo positive after the treatment but were negative in the 
previous fractional examination, we are justified in assuming 
that the functional disturbance was not due to accidental causes 
and that an improvement of the function really occurred. In the 
other cases only one test meal examination was made before the 
treatment was commenced. 

An analysis of the prognosis in relation to the results obtained 
by other methods of examining the gastric function will show 
that of 24 cases, which were Congo positive on fractional exa- 
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mination but Congo negtive in an E.-B. test, 16 (61 per cent) 
proved to be Congo positive on an E.-B. test made after the 
treatment. Of 27 cases that were Congo negative on fractional 
examination, 6, or 22 per cent, were found to be Congo positive 
on an K.-B. examination made later on (after 4—7 weeks’ treat- 
ment). These results prove that the prospects of re-establishing 
the function are not so favourable when the Congo test is negative 
on fractional examination as when it is positive. Still, improve- 
ment and restitution may also occur in the Congo negative cases. 
In this connection it should be pointed out that the fractional 
examination was made simultaneously with a test meal of rusks. 
As mentioned above, such a fractional examination with a meal 
of rusks can be regarded as equivalent to a histamine test without 
a simultaneous test meal. 

In the fractional examination the time that elapses before the 
appearance of free acid is also a criterion for the prognosis, as 
is shown by the following table: 


On fractional exam.: Congo positive 


after 30 min. 9 cases. All of them Congo-pos. on E.-B. after treatment 
» 45 » He § 5 » » » » » » » » 
» longerperiod 8 » 2 » » » » oD » » 


From the evidence available it 1s natural to suppose that the 
higher the titration value is on fractional examination the more 
favourable will be the prognosis. An analysis of the cases showed 
that this assumption was correct. 

Of 7 cases which were Congo positive in the histamine test but 
Congo negative on a simple fractional examination, 3 became 
Congo positive after the treatment (6 weeks — 6 months). Of 
25 histamine negative cases, not one became Congo positive at 
an E.-B. examination during the period of observation, which 
for many of the cases, however, did not extend for more than 
38—5) weeks. There were, however, 2 histamine negative cases, 
one of which showed no excretion of neutral red, which became 
Congo positive after one month’s treatment (examination could 
not be made later) with a free HCl value of 5 and 10 respectively 
on single fractional examination, thus a marked improvement in 
spite of the short period of treatment. 

Apart from the short period of observation in many cases, we 
are justified in drawing the conclusion that histamine negative 





cases very seldom recover their power of acid secretion. The 
destruction of the glandular cells of the mucous membrane has 
progressed too far in such cases. Nevertheless a restitution seems 
to be possible, even if the excretion of neutral red has ceased, 
as 18 Shown by the above-mentioned cases. 

An account has been given above of the prognosis in all the. 
Congo negative cases of the material that were re-examined. The 
prognosis was favourable in so far that, despite the brief dura- 
tion of the treatment in many cases, 36 per cent of the cases 
showed a reappearance of free acid in the stomach contents. 

The prognosis of the achylic cases with respect to the previous 
diet appears from the following table — 





Number of cases 


Number of cases |. : cae we 
'|in which free acid |improved 


re-examined 


reappeared 
Diet 
is. 25 35 eae 80 34 425 
By oss ou Matas cunts 3 1 — 
|G eee eae ee 23 10 43,5 
ee ee aCe, | 35 6 Shee dt 





It will be seen from the table that this relatively favourable 
progress, with a reappearance of free acid in the stomach contents, 
occurs chiefly among the L diet groups. (The difference in the 
results between the L and B diets amounts to 26 per cent (= 8), 
and is therefore statistically significant.) The objection may be 
made that the re-examined cases in the B diet group were of a 
more severe nature. If we classify the re-examined cases in rela- 
tion to the total acidity we shall find, however, that severe fune- 
tional disturbances occur quite as frequently amone the L diet 
eroups as among the B diet group. The following table shows 
this. 





Total acidity 











0 | 1—4 | 5—8 | 9—15 116—20 21—30| Not recorded 
Diet —= | 
| eaten ete 4 6 25 28 | 12 4 a 
1 AS 3) or cae eee pee — — — o — — — 
Lilla—b eo Ss — 5 stl 4 2 = 1 
Bo diet. rae } — 5 10 2 10 1 — 
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It should be emphasized that all the 11 cases having a total 
acidity value below 9, which became Congo positive after the 
treatment, belonged to the Lila diet group. 

Of 6 cases that were Congo negative on fractional examination, 
and in which free HCl was found on repeated EK.-B. test after 
the discontinuance of the treatment, 4 belonged to the Lla group, 
to the Ulli group and I to the Bib eroup. ‘This also shows 
- that the result of the treatment is much more favourable in the 
achylic cases in the L diet group than in the achylic eases 
belonging to the other diet groups. This is easily accounted for, 
since the cause of the inhibited secretion of gastric juice in the 
former cases is the unvaried diet and the therapeutic treatment 
was adapted to meet this condition. Thus the result of the 
treatment, or rather the unequal results of the treatment, also 
indicate the significance of the diet in the etiology of achylia. 
That the result of the treatment is not even more unfavourable 
is explained partly by the fact that the period of treatment was 
too short to permit definite conclusions being drawn as to its 
efficacy, partly by the fact that the change in the gastric mucosa 
had developed so far that a restitution was no longer possible. 


6. The cause of the inhibitory effect of the unvaried milk-meal 
diet on the gastric secretion. | 


With regard to the cause of a suppression of the acid secretion of 
the stomach two opposite views have been advanced. One is the so- 
called inflammation theory, which contends that the underlying cause 
of every protracted inhibition of the secretion is an inflammation of the 
mucous membrane, a gastritis. The other theory maintains that the 
secretory disturbance is due to neurogenous or constitutional causes. 
In the beginning the gastritis theory was based on a macroscopical de- 
monstration of pathological changes in the mucous membrane with a 
destruction of the glandular cells, an anadenia or atrophy resulting from 
an inflammation (Fenwick, EWALp, QUINCKE and others). 

Leuse, Ewavp, Eryporny, Martius and Lusarscu, however, demonstrated 
the occurrence of cases with a cessation of gastric secretion but in 
which no patho-anatomical changes could be discovered. The authors 
ascribe the condition in such cases to functional or constitutional neuro- 
logical factors. In support of this view some authors have called atten- 
tion to the occurrence of achylia in constitutionally weak persons 
(DisquE, STRUMPELL, Scuttz, Hurst, and many others). 

ABU considers that achylia is either hereditary — the occurrence of 
achylia in children and the frequency of achylia in certain families argue 
in favour of this view — or acquired, being a state of exhaustion in a 
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constitutionally weak gastric mucosa. A characteristic of the constitutio- 
nal and functional achylia is that there is no evidence of the presence of 
an inflammation (gastritis). The history of such cases does not suggest 
an inflammatory etiology, and no, or very slight, changes can be de- 
monstrated in the mucous membrane. 

With the aid of modern methods, especially the possibility of protecting 
the mucous membrane from post-morten changes by pouring a fixative 
into the stomach immediately after death (Hayem, Faser, Biocu, Larue), — 
a more thorough examination of the gastric mucosa is now possible. 
According to KALK, inflammatory changes in the mucous membrane can 
be shown in this way in 95 per cent of human autopsies. The same 
observation has been made by Puscukis and Orator and others. 

Faper, on the other hand, holds the view that gastritis is the cause 
of achylia. According to FABER, inflammatory changes can be demon- 
strated in every case of achylia. In opposition to the advocates of the 
view of a constitutional etiology of achylia, Faser calls attention to 
the fact that achyla frequently occurs in children after parenteral ° 
infections. This achylia may be of a transient or permanent nature 
(BLocu, InGEBoRG CHIEWwITz, ANDRESEN, Meyer, Hertz and Jacopsen). As 
far as the familial occurrence of achylia is concerned, FABER asserts 
that it is so uncommon that it can be left out of account. 

’ On the other hand, the degree of functional impairment does not 
stand in any definite relationship to the degree of the anatomical 
changes (FaBeR, LuBARSCH, VON BERGMANN and others). An inflammation 
of the mucous membrane, a gastritis, produces sometimes an excessive, 
sometimes an insufficient, acid secretion, or none at all, without it being 
possible to discern any difference in the microscopical picture of the diffe- 
rent cases. Not infrequently the varying degrees of secretory distur- 
bance are different stages of the same process (Stuart, Hurst, KALK). 

Thus if inflammatory changes in the mucous membrane can be shown 
microscopically in every case of achylia, the demonstration of such 
changes presents great difficulties clinically. The history does not 
supply any definite information about the presence of gastritis. Even 
a severe gastritis may run its course without evident symptoms (FABER). 
Ewatp and LeusE made the diagnosis of gastritis if mucus was found 
in the withdrawn stomach contents. There are cases of gastritis, how- 
ever, in which no mucus is present in the stomach contents. According 
to FABER, mucus is absent in 50 per cent of the cases of unquestionable 
gastritis. That mucus can be shown after mechanical irritation of the 
mucous membrane (PAwLow) or after an injection of pilocarpine (KGAN, 
KALK) is no evidence, as some investigators assert, that this admixture 
of mucus is not due to an inflammatory irritation. Nor is the presence of 
leucocytes and a positive albumin reaction (HELLER) in the withdrawn 
stomach contents evidence of the presence of inflammatory changes. 
In our material no absolute difference could be observed between the 
frequency of leucocytes and the amount of albumin in the stomach 
contents. of >healthy» subjects with or without free acid. To make the 
diagnosis after an examination of particles of the mucous membrane 
extracted through the tube, as was done by Martius and LUuUBARSCH, is 
possible only in a small number of cases. With modern improvements 


in X ray technique (ForsELL, AKERLUND, BERG) it is now possible by 
relief radiography to show the presence of inflammatory changes in the 
gastric mucosa. According to von BERGMANN, it is possible to show 
inflammatory changes in 50 per cent of the cases of gastric ulcer. 

Further possibilities are offered by gastroscopy (KorpscH, SCHINDLER) 
and gastro-photography (PorGEs), but even these methods often fail. 

Thus there remains in any case the fact that it is very often im- 
possible to decide clinically whether a gastritis is the cause of an achy- 
lia or not. 


One of the etiological factors of achylia, mentioned by FABER 
and others, is noxae (poisons), which either directly or indirectly 
affect the gastric mucosa along the blood channels. 

In the foregoing we have dealt with the influence a change 
in the mechanical composition of the food has on the gastric 
secretion, the importance ot the condition of the teeth and 
mastication, and the effect of coffee, tobacco and alcohol on 
this secretion. It was also possible to show that these factors 
have but little influence on the high incidence of achylia in our 
material. 

a. Haematogenous toxic effects of infectious diseases of 
various kinds, pronounced endocrine disturbances, diseases of 
the liver and bile-ducts, nephritis, ete., can be left out of account 
as far as this material is concerned, a material which has been 
stringently weeded, and consists essentially of »healthy» indivi- 
duals. It is nevertheless clear that such toxic influences may 
have existed without manifesting any symptoms, but the question 
arises: Why should these injurious effects be restricted solely 
to that group of the material which subsisted on the unvaried 
milk-meal diet? There is no evidence that diet predisposes to 
various kinds of infection. We have not been able to prove that 
a person living on an L diet is more frequently affected by 
infections than a person living on a B diet. It 1s not very prob- 
able, either, that the former is more frequently affected with 
infections which do not manifest symptoms. No change was 
found in the blood picture suggestive of an infection in the 
shape of a leucocytosis, a question which will be discussed in a 
subsequent chapter. The sedimentation rate was not imecreased 
to a higher degree in achylic cases than in Congo positive cases, 
with the exception of severe cases of anaemia. In 79 per cent of 
the achylic cases the sedimentation reaction rate was less than 
10 mm./1 hour. 


b. It would be even more unreasonable as regards this large 
eroup of the population to assume that the cause of the achylia 
is a neurogenous or constitutional disturbance. There is no other 
evidence of such a disturbance, and the question arises again 
why such a constitutional anomaly should be confined solely to 
that group ‘of the population which subsists on the milk-meal - 
diet, but which otherwise does not differ from the rest of the 
population either as regards race or conditions of life. KatTscH 
raises the objection against CLOETTA’s experiments on dogs (v. 
p. 114), in which he gives the dogs a food analogous to the Lla 
type of diet, that such a fare is not doge’s food, and therefore 
the dogs rightly feel psychically unsatisfied, which may explain 
the discontinuance of the gastric secretion. But such an argument 
cannot be applied to the people of Norrland, who find this diet 
wholesome and to their taste. Nor ean it. be asserted that the 
composition of the diet is conditioned by the physical constitution 
of the people. The L diet is, as we have already pointed out, 
the outcome of quite different factors. 

e. Thus it is highly probably that the unvaried milk-meal diet 
itself is the cause of the achylia, either because it directly 
influences the gastric secretion or indirectly owing to quantitative 
or qualitative defects. It can hardly be assumed that the diet 
has a direct injurious effect. Milk-meal diet has for many years 
been acknowledged and generally adopted as a protective diet 
for stomach diseases, possibly with a certain restriction as regards 
milk. The question then arises whether the cause of the inhibitory 
effect of the LI diet on the gastric secretion is due to its being 
a pronounced protective diet. This point will be discussed later. 

In the discussion on the dietary conditions among the in- 
habitants of Norrland it was shown that as far as the L diets 
were concerned there was evidence of a quantitative under- 
nutrition and that the amount of animal protein, in particular, 
was low. It was also pointed out (p. 114) that observations made 
during the war indicated that a deficiency of animal protein in 
the diet brought about an increase in the incidence of achylha. 
Similar observations, not mentioned above, were made during the 
Great War by TALuLevist, BRUGEL, BOTTNER, JUNG, ROMHELD and 
many others. But it has been pointed out by several investigators 
that the cause of the exceedingly high incidence of achylia during 
the war is not to be aseribed solely to the deficiency in animal 
protein and to malnutrition, even if these factors play a part. The 
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quality of the diet during the war predisposed to the development 
of gastritis, infections of various kinds, of importance in the 
origin of achylia, were exceedingly common. Other investigators, 
for instance, Grorr, CURSCHMANN, called attention to a decrease 
in the ineidence of achylha and hypochylia and an increase in the 
incidence of hyperchylia during the war. CURSCHMANN shows 
that this hyperehylia, which occurs at a time when there is a 
_ great deficiency of animal protein, is to be attributed to the 
increased consumption of cabbage and turnips, which greatly 
stimulate the gastric secretion. Thus CURSCHMANN’s observations 
do not by any means disprove the view that a diet deficient in 
protein promotes achylia. His observations, in fact, furnish an 
explanation of the many conflicting views advanced concerning 
the cause of the increased incidence of achylia during the war. 

We had great difficulties in finding in the literature definite 
information as to how under-nutrition influences the secretion 
of gastric juice. Under-nutrition is most frequently associated 
with other factors, which may be thought to stimulate or neutralize 
the influence of under-nutrition on the gastric secretion. 

As already mentioned, during the war the occurrence was noted 
of a lowered B. M., analogous to that observed in the Norrland 
material, which was due to decreased function of the endocrine 
apparatus. In the decrease in the basal metabolic rate under- 
nutrition and a deficiency in animal protein or some associated 
factor (B-hypovitaminosis) play a part. Endocrine disturbances 
often give rise to reduced gastric secretion. Under such cireum- 
stances it is quite reasonable to suppose that achyla arises in 
that way. But there is no definite correlation between the gastric 
secretion of acid and the basal metabolic rate. Of 30 cases with 
a decreased B. M., 18 were achylic, 12 gave a positive Congo 
reaction on a test meal analysis. Another 18 achyle cases showed 
a normal or somewhat increased basal metabolic rate. Thus in 
our material achylia occurs quite as often with as without a 
decreased rate of B. M. The diminished gastrie function and the 
decreased basal metabolic rate must therefore be regarded as 
parallel symptoms of the L diet. There remains the fact that 
under-nutrition and above all a deficiency in animal protein or 
some associated factor are the cause of the high incidence of 
achylia in Norrland. 

Meat supplies the organism with certain substances which may 
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be important for the secretion of gastric juice, e. @. salts and 
vitamins. 

It is difficult to believe that deficiency in protein is capable 
of producing an under-nutrition. Under-nutrition, in so far as 
it apphes to the population of Norrland, is not due ,to want of 
food but to.a diminished need of food. Some of the forest-workers 
also live on a diet deficient in protein. So do diabetics who are 
treated by PETREN’s method with a diet consisting of small 
amounts of protein and very large amounts of fat. In both these 
diet groups, however, the calorie intake is very high. Among 
the forest-workers the incidence of achylia is, as already pointed 
out, comparatively low. These facts appear to indicate that it 
is some factor associated with the deficiency in protein which 
exercises an important influence on the origin of achylia and: 
under-nutrition in this material. | 

We have already emphasized the improbability of the Lla diet 
being deficient in chlorides. Opinions differ widely as to the 
effect of a chloride deficiency on the secretion of gastric juice. 
Tests carried out by ROSEMANN, LANDAU, GLASS and EIMER show 
that a reduction in the amount of chloride in the food has but 
little influence on the gastric secretion. . 

Besides, the inhabitants of Norrland salt their food thoroughly, 
and that is true also of these families belonging to the LI group. 

The low iron content of the Lia diet can hardly have any 
ereat effect on the incidence of achylia. Its importance in the 
causation of anaemia and the correlation between anaemia and 
achylia will be dealt with in a later chapter. 

The occurrence of a possible hypovitaminosis will also be 
discussed later. It need only be mentioned here that in view of 
the composition of the food a deficiency of vitamins B, C and 
D may be considered to exist in the L diet group. The possibility 
of a deficiency of vitamin C is, however, quite as great in the 
Bla and SI diet groups, amone which the incidence of achylia 
is relatively low. Indeed, it is only in an advanced stage that 
a C-hypovitaminosis seems to give rise to achyha (HAUSMANN, 
BrerRIcH, NEVER). No symptoms of a deficiency of vitamin D 
were observed in the adult population. As regards the effects 
of a deficiency of vitamin D on the gastric secretion the same 
thing may be said as that mentioned above concerning C-avita- 
minosis. A latent B-hypovitaminosis has not been observed so 
far, but the occurrence of such a condition is not impossible. In 
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animal experiments at least a deficiency of vitamin B gives rise 
to achylia, but it is not yet established whether a B-hypovitaminosis 
has the same effect in human beings. 

We now return to the question as to whether the L diets, 
especially the Lia diet, in their character of protective diets, are 
the cause of achylia. This implies that the gastric secretion has 
adapted itself to the relatively modest demands placed on it. The 
_ correctness of this view, which the author put forward even before 
these investigations were initiated, seems to be confirmed to a 
certain extent by the fact that the secretion of gastric juice was 
re-established in a large percentage of the cases on a change of 
diet, and further that the administration of hydrochloric or citric 
acid did not agree with these achylic persons. It is easy to under- 
stand that normal functional conditions do not always result 
from the treatment. The period of observation is too short. The 
protracted »physiological» hypofunection may also give rise to 
secondary organic changes with a permanent failure of secretion. 

Evidence has already been adduced from the literature in 
support of the correctness of our interpretation. Special mention 
may be made of the experiments carried out by CLoETTA and 
HEMMETER and the observations made by Euitas and BOTTNER. 
Investigations on children point in the same direction. Davipsson, 
Sage and Hess, among others, point out that children digest 
ege-white and milk very well but that they do not digest meat 
and fish so well. After a few weeks’ meat diet the secretion 
of gastric juice increases and the power of digesting meat is 
improved (Hecut, Somno and v. SzirMAyY). What has been said 
above does not in any way argue against the assumption that 
some other factor (hypovitaminosis) associated with a deficiency 
of animal protein may also be of importance in the causation of 
achylia in persons subsisting on the L diet. A hypovitaminosis 
ean cause the degeneration of the glandular structure of the 
gastric mucosa, which in turn can give rise to a temporary or 
permanent achylia, possibly owing to a secondary atrophy. An 
increase in the meat content of the diet causes the disappearance 
of this causal factor in achylia. The conditions necessary for a 
recovery are present. 


CHAPTER IV. 


Incidence of Gastric and Duodenal Ulcers 
and their Characteristics. 


A. Ulcer in connection with achylia. 


It has been possible to show that the unvaried milk-meal diet - 
is often associated with achylia and hypochylia, and in con- 
sequence that the incidence of achylia in Upper Norrland is much 
higher than in South and Central Sweden, and also that the mean 
value of HCl, as shown by test meal analysis, is lower in the 
Umea material than in the Lund and Boras materials. For this 
reason we should expect to find a lower incidence of ulcer in 
Norrland, since uleer is as a rule associated with normal or 
increased secretion of hydrochloric acid. 

Some writers (e. g. KALK) maintain that the combination of 
uleer and achylia does not exist, and that free acid in the 
gastric juice is a necessary condition for the development of an 
uleer. According to these. workers, it’ is always possible to 
produce free acid by repeated and more stimulating forms of 
test meals. 

Below we give some data from the literature illustrating the 
occurrence of the combination: uleer and achylia. 

By means of fractional analysis, Hurst found only 2 cases of 
gastric ulcer without free HCl, but no case of duodenal ulcer. 
PAauMER declares that repeated histamine tests are necessary to 
determine whether free acid is absent or not. In his material 
of 1,004 established and 465 suspected cases of gastric and 
duodenal ulcer he found only one absolutely sure case of uleer 
with complete absence of acid secretion, autopsy revealing that 
this uleer had healed. Crisprn, after a single titration in a test 
meal examination, found only 1 per cent Congo negative cases 
in a large material of duodenal ulcers. Among 300 cases of 
gastric and duodenal ulcer, half of them verified on operation, 
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KXeLuine found, by means of a single alcohol test meal, a negative 
Congo reaction in 15 cases (5 per cent), after eliminating cases 
of tuberculosis, syphilis and cholecystitis. In 215 cases of gastric 
and duodenal ulcer Strauss found 7.5 per cent Congo negative, 
while NELKEN found 5. per cent Congo negatives among 210 
eases of gastric and duodenal ulcer (including, however, 4 cases 
of gastro-enterostomy). In a large material from South Sweden 
_ (Lund and Malmo) Martisson did not find any ease of Congo 
negative reaction, after the withdrawal of an E.-B. test meal. 
in »pylorusferne» ulcer, but in 1.92 per cent of the cases of 
»pylorusnahe» ulcer. In these cases the diagnosis of ulcer was 
eonfirmed at autopsy. In 146 eases of radiographically established 
ulcer the Congo test was negative in 95.03 per cent of the cases 
with »pylorusferne» ulcers, but in no case with »pylorusnahe» 
uleer. 

ABRAMSON has classified the author’s material (11th July 1924 
—lst September 1930) of ulcer cases with achyla. Only cases 
with a radiologically revealed niche are included. The cases were 
selected on the same principles as those already mentioned. 

The material comprises 86 cases of ulcer of the stomach, of 
which 19, or 21 per cent, were Congo negative on E.-B., and 277 
eases of duodenal ulcer, 37, or 13.3 per cent, of which were Congo 
negative. In his material from the Umea Hospital (operated 
cases), comprising 38 gastric uleers and 41 duodenal ulcers, 
BoHMANSSON found respectively 21.1 per cent and 95 per cent 
Congo negative cases. In the Boras material, comprising 116 
eases of gastric ulcer and 191 of duodenal ulcer, achylia was 
revealed in only one case (duodenal ulcer) on an K.-B. test. 
In this case the total acidity value was 20. 

_Thus: the incidence of ulcer in combination with achylia is 
strikingly high in the Norrland material. 

Before proceeding to the discussion of the cause of this con- 
dition we shall briefly deseribe the degree and symptomatology 
of the »achylic ulcer». 

The following table shows the degree of functional disturbance 
and also gives a survey of the total acidity values of those cases 
in which repeated E.-B. examinations were made. 

In about 50 per cent of the cases the total acidity value. is & 
or less. Fractional analysis was made in 7 cases of gastric 
ulcer, 6 of which were continually Congo negative. In 4 of these 
ceases a histamine test + fractional analysis were performed; 3 
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cases proved to be histamine refractory and all three showed no 
excretion of neutral red. In 5 cases the peptic digestion was 
considerably lowered. , 

In the cases with duodenal ulcer fractional. analysis was also 
made in 7 instanees, 5 of which continually showed a Congo 
negative reaction. A histamine -test +- fractional analysis were. 
made in 2 of the latter, but both gave a negative result. Neutral 
red exeretion occurred in 1 case, but not in the other. One ease, 
in which a simple fractional analysis had not been made, gave 
a positive Congo reaction after a histamine injection + fractional 
analysis. Another case showed a negative Congo reaction on 
simple fractional analysis. The excretion of neutral red in this 
case was somewhat uncertain. No histamine test was made. The 
peptic digestion in this case was only '/,—1 mm. 

If, on the basis of the total acidity. value, the probable number 
of negative cases on fractional analysis found in our material 
is calculated in accordance with the principles laid down in 
Chapter Ill A, we obtain 14 (16.4 per cent) cases of gastric 
ulcer and 25 (9 per cent) cases of duodenal uleer. Approximately 
the same figures are obtained if we estimate the probable number 
of fractionally negative cases at 36 per cent of those which were 
Congo negative on E.-B. test. This corresponds to the figure for 
the percentage of Congo negative cases on fractional analysis 
in the entire material. On the same basis of calculation the 
probable figures for histamine refractory cases would be 6 and 
12 respectively. 

Thus it is evident from what has been said above that achylia 
combined with gastric or duodenal ulcer is more frequent in the 
Norrland material than elsewhere, judging from the data available 
in the literature, and that the secretory disturbance in about 50 
per cent of the cases is of a serious character, and, further, that 
this secretory disturbance in both gastric and duodenal ulcers 
may advance so far that no secretion of hydrochloric acid can 
be produced even by the most potent stimulant. 

Further evidence that the achylia present in the great majority 
of the cases of combined ulcer and achylia was a true achylia 
and not a heterochylia is furnished by the fact that all the 21 
cases (6 gastric and 15 duodenal ulcers), in which repeated H.-B. 
was made, were always Congo negative on re-examination. 

The ulcers mentioned above did not in any way differ 
symptomatologically from the usual picture. It is worthy of 
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note, however, that no less than 15 patients with duodenal ulcers 
declared that the pains commenced immediately or shortly after 
eating. This may perhaps indicate the presence of inflammatory 
changes (gastritis). 

Judging from the histories, the duration of the symptoms 
varied considerably, from one month to many-years. It is of 
interest to note that in 7 cases of gastric ulcer the period of 
disturbance varied from 1 month to 8 months at most, and that 
in 3 of the 6 cases which were Congo. negative on fractional 
analysis, the period of disturbance was of the same short duration ; 
2 of these 3 cases were also histamine negative. These ulcers 
must therefore be characterized as comparatively recent. Among 
the cases of duodenal ulcer there are also, judging from the 
period of disturbance, some comparatively fresh ulcers, the 
duration of the disturbance in 6 cases being less than 1 year and 
at the least 1 month. 

A possible disturbance in the emptying of the stomach might 
perhaps be thought to be the cause of the inhibition of the gastric 
secretion. Examinations, X ray to estimate the emptying time 
and the usual retention meal, showed a slowed rate of emptying 
in 5 eases of gastric ulcer and in 7 cases of duodenal ulcer, but 
the delay was sheght. Thus retention cannot account for the 
large number of cases of ulcer with inhibition of the gastric 
secretion. In achyha the stomach generally empties very rapidly. 

According to recent investigations, inflammatory changes 
frequently occur in conjunction with ulceration (CoNGETZNY, 
BoOHMANSSON and others). But in ulcer gastritis there is, as a 
rule, abundant secretion of gastric juice, a hyperacidity. This 
condition, however, does not exelude the possibility of an ulcer 
gastritis also leading to atrophy and cessation of gastric secretion. 
There is, however, hardly any reason to suppose that an atrophy 
of the mucous membrane has occurred in all these cases, most of 
which are young persons, and the clinical symptoms often only 
of short duration. X ray examination (by means of modern 
relief radiography) did not demonstrate atrophy in any ease. 
A swollen mucous membrane with ridged rugae, indicating a 
hypertrophic gastritis, was on the other hand revealed in 4 cases 
of gastric ulcer and in 7 cases of duodenal ulcer. In 5 eases, 
2 with gastric uleer and 3 with duodenal ulcer, the entire 
stomach exhibited inflammatory changes on screen examination. 
In 6 eases, 2 of gastric uleer and 4 of duodenal ulcer, the 
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changes were mainly localized to the lowest part of the stomach, 
the canalis portion. 

In addition to the cases of ulcer described above, the presence 
of the ulcer established by radiological demonstration of a niche, 
our material also contains 2 Congo negative cases of gastritis 
in the canalis region with suspected ulcer, although no niche 
could be demonstrated. 


B. The Frequency and Character of Ulcer in Relation 
to the Composition of the Diet. 


With regard to the cause of the high incidence of gastric and 
duodenal ulcers combined with achylia in the Norrland material, 
we are naturally inclined to ascribe it to the same factors as those 
which give rise to the great frequency of achylia without 
simultaneous ulceration, that is, the composition of the diet. 

The following table shows the frequency of ulcer in the various 
diet groups. | 


Frequency of ulcer in different diet groups. 
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It will be seen from the table that the frequency of ulcer 
(the presence of a niche shown by radiological examination) 
increases as the diet becomes more varied, from the most un- 
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varied diet, Lila, to the best balanced diet, BIIc. The lowest 
frequency of ulcers occurs in the extreme milk-meal diet, Lila, 
with 10.5 per cent (+ 1.s) ulcer cases. In the Bla group ulcer 
occurred in 17. per cent (+ 2) and in the BIb group in 18.6 
per cent (+ 2.4) of the eases. The difference in the frequency 
of ulcers between these diet groups is statistically significant. | 
The difference between the frequency of ulcer in the different 
eroups in the L diets and in the B diets is, it is true, not 
statistically significant, but the difference is so regular that its 
probability is increased. In all the L diet groups together the 
incidence of ulcer is 12.3 per cent (+ 14) and in the B diet 
eroups 17.9 per cent (+ 1.5). The difference here is also statistic- 
ally significant. | 

Thus the L diet appears to offer a certain amount of protection — 
against ulcer. 

A still more interesting feature is that the ulcers seem to be 
more frequent in the Congo positive cases in both the L diet 
eroups and, the B diet groups. In spite of the small number of 
Congo positive cases, especially in the Lila group (94 out of 
294), there are among them no less than 22 cases of ulcer 
(nearly 25 per cent), while among the 200 Congo negative cases 
there are only 9 eases of ulcer (4.5 per cent). Among all the 
Congo positive cases in the L diet, 230 in number, there are 52 
ulcer cases (23 per cent), whereas among the 284 Congo negative 
cases there are only 11 ulcer cases (4 per cent). This seems to 
prove that there is a tendency to increased acid secretion in the 
stomach when ulceration is present. However, from what has 
been said, it is evident that the occurrence of free hydrochloric 
acid is not necessary for the development of an ulcer, as assumed 
by BUcHner, Poreres, KAuK and others. By its inhibitory effect 
on the secretion of hydrochloric acid the milk-meal diet furnishes 
a certain amount of protection against ulcer, but does not entirely 
prevent its occurrence. In other words, ulcers occur in predisposed 
individuals. When this predisposition is sufficiently powerful, 
the milk-meal diet cannot prevent the development of ulcers. 

It should be expected that the achylic ulcer cases would be 
most numerous in the L diet groups. But this cannot, however, 
be deduced for certain from the table. There are, it is true, 11 
achylic uleer cases among the 514 eases (2.14 per cent), while the 
frequency in the B diet groups is 11 out of 663, or 1.66 per cent. 
The difference, however, is hardly statistically significant. The 
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reason why the difference is not greater is because the Bla diet 
comprises a borderline group and is also a rather unvaried diet, 
consisting of a fairly large amount of milk and cereals. But the 
main cause of the difference is the low frequency of ulcers in 
the L diet groups. A greater difference will be evident if a 
comparison is made between the frequency of achylie ulcer cases 
in the Lila, Lila and B groups (3.06, 1.2 and l.es per cent 
- respectively). If the number of achylic cases is calculated in 
relation to the frequency of ulcers in the different diet groups, 
the result will also be different. In the Lla group there are 9 
Congo negative and 22 Congo positive ulcer cases, 1. e. the achylic 
cases amount to 29 per cent of the number. If we combine all 
the L diet groups the proportion will be 11 Congo negative and 
53 Congo positive ==17 per cent, and for the combined B diet 
eroups 11 and 108 = 9 per cent. 

- The ulcer cases in the L diet group, and especially in the Lla 
group, are thus more frequently associated with achylia than 
those in the B diet group. 

The fact that the cases of gastric ulcer in the Lila group are 
principally found among those cases which showed a_ positive 
Congo reaction on E.-B., accounts for the greater frequency of 
Congo negative cases among the »healthy» subjects, 1. e. those 
eases which did not manifest any subjective symptoms. In ulcer 
disease normal or hypernormal values of hydrochloric acid are 
generally found on gastric analysis. The extensive occurrence 
of ulcer in the »affected» portion of the material, that is the 
group of examined individuals who as a rule manifested symptoms 
from the digestive organs, increases the frequency of Congo 
positive cases in this portion of the material. If the ulcer cases 
are eliminated from this material, the percentage of achyla will 
be 70, i. e., the same as for the »healthy» subjects. 

In this connection it should again be pointed out that here 
we have only been dealing with roentgenologically established 
ulcers. In all probability there are, especially in the group with 
gastric symptoms, several gastric ulcers not revealed by X ray 
examination. | 

Thus we have been able to establish that, just as the frequency 
of achylia and hypochylia is very high in Norrland, so is the 
frequency of the combination of achylia and ulcer. The unvaried 
milk-meal diet predisposes to achylia and thereby offers a certain 
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amount of protection against ulcer. The uleer cases in this eroup 
were not infrequently affected also with achylia. 

It should therefore be expected that the incidence of uleer in 
Norrland would be lower than in southern and central Sweden, 
where the milk-meal diet is relatively uncommon. No reliable 
Statistics are. available. The author firmly believes, however, that 
to be the case. The statistical data for the number of ulcer cases 
treated at the hospitals of Umea, Lund and. Boras are. misleading 
in this respect, since this number depends on the provision for 
treatment, the regulations for admission to the hospital, the 
size of the area from which patients are admitted, ete. A certain 
amount of guidance may be obtained, however, from the figures 
from the hospitals of Umea and Boras, as the author has been 
the head of the medical department at both hospitals and was 
therefore responsible for the admission of the patients. Thus 
generally speaking the same principles for admission to the 
hospital were applied in all cases, except that, owing to the great 
distances in Norrland, patients had to be admitted more freely 
at Umea than at Boras, where a greater percentage of the patients 
ean be nursed at home. In comparing the figures from these 
two places it must also be taken into account that the medical 
department at Umea Hospital was larger than that at Boras, 
that the area from which patients were admitted to Umea 
Hospital was also more extensive than that of the Boras Hospital, 
and moreover that the accommodation avajlable at Boras Hospital 
is less adequate than at Umea Hospital. The average number of 
ulcer cases admitted yearly to the hospitals were 154 at Boras 
and 173 at Umea. In view of the facts, mentioned above, that 
the medical department at Umea is larger and the district more 
extensive, these figures seem to indicate that gastric ulcer is 
more common in the Boras material. 

Still more striking is the difference in the character of the 
ulcers in the Umea and the Boras materials. The following table, 
comprising all uleer cases treated at the Umea Hospital from 
1928 to 1931 and at the Boras Hospital from 1931 to 1932, shows 
this difference. The table shows the number of ulcer cases, the 
incidence of haemorrhages and perforation, the number of deaths 
due to uleer, cause of death, and, finally, the average values of 
free acid and total acidity found in test meal analysis. 

It will be observed that the gastric and duodenal ulcers in 
the Boras material are of a much graver nature than those in 


i ‘ 
ee ee ee ee 


——— ae Ue ee 


13% 


the Umea material. The number of haemorrhages in the Boras 
material is 5 times greater than in the Umea material. In the 
Boras material, haemorrhages occurred in 52 per cent of the 
cases, aS against 10 per cent in the Umea material. Among 307 
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ulcer cases in the Boras material 9 died from haemorrhage, as 
against 3 deaths from the same cause among 692 ulcer cases in 
the Umea material; 2 of the Umea cases died after operation. 
Perforation is also more common in the Boras material than in 
the Umea material, the figures being 8 and 2 per cent respectively. 
Of 46 cases’ operated on at Boras, 26 were for perforation, the 
corresponding figures for Umea being 122 and 14. 

Thus at Boras operation was in most cases indicated owing to 
perforation, at Umea on account of retention and persistent or 
recurrent symptoms. i 

The table also shows that the acidity of the gastric juice in 
ulcer is considerably greater in the Boras material. 

The principal cause of the difference in the character of the 


uleers is to be found in the composition of the food. The > 


correctness of this view is obvious if we compare the occurrence of 
haemorrhages with the composition of the food. Of 32 cases with 
eross or dangerous haemorrhages in the Umea material, 31 be- 
longed to the B diet groups, most of them to the BII diet croup. 
Only one case belonged to the Lla group. Of 18 cases with minor 
haemorrhages, 17 belonged to the B diet groups and 1 to the 
Lila group. With regard to the cases with perforation no 
record of the diet is available. There are therefore definite reasons 
for assuming that the L diet not only offers a certain amount 
of protection against the development of ulcers but also influences 
the character of the ulcer. If ulcers arise with the L diet, they 
seem to be of a less severe nature, haemorrhage and perforation 
occurring less frequently. 
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CHAPTER V. 


Occurrence of Intestinal Disturbances and 
their Characteristics. 


A. Material and Methods of Examination. 
Classification. 


When the arrangements for these investigations were being 
made the author ealled attention to the prevalence of intestinal 
eatarrh (colitis) in Norrland, chiefly in the form of constipation, 
which was apparent from the preliminary examinations. Attention 
was also called to the noteworthy feature that the decreased 
secretion of gastric juice was, contrary to expectation, frequently 
associated with constipation. Microscopical examination of the 
faeces, with or without a test meal, showed practically always normal 
conditions. Thus there could be no question of any dyspeptic 
intestinal disturbance, that is, a disturbance arising from a 
defective digestion of the food (STRASSBURGER). 

In diagnosing the intestinal disorders, consideration was in 
the first place paid to the information supplied by the patient 
with regard to the consistency of the stools and the occurrence 
of subjective troubles in the form of abdominal pains, flatulency 
and discomfort before and after defecation. Demonstration of 
mucus or blood in the faeces and examination of the digestion 
eall for special methods of examination, and can as a rule be 
performed only in hospitals. 

The material on which the present study is based is mainly 
derived from the out-patient department of the Umea Hospital 
in 1929 and from the medical department of the same hospital 
from September 1928 to August 1930. Examinations of intestinal 
digestion, mucus, blood and pus in the faeces were only possible 
in cases undergoing treatment at the hospital. The eases have 
been so stringently selected that the material does not contain 
diseases (except achylia) which can be considered to have any 
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influence on the intestinal function. All the various forms of 
secondary colitis due to tuberculosis, nervous diseases, Basedow’s 
disease, tumours, pronounced neurosis, ete., were therefore elimin- 
ated. The material may thus be regarded as fairly comparable, 
apart from the gastro-intestinal symptoms, to a healthy material. 


A hospital material, made up of patients trying to find a remedy 
for their ailments, is not suitable for an estimation of the incidence 
of intestinal disturbances in a population. In this connection, however, 
a comparison between the number of cases with intestinal disorders 
attending hospitals in various parts of the country, -affords certain 
points of interest. Comparisons were therefore made between the frequ- 
ency of intestinal diseases in the hospital materials of Umea, Lund and 
Boras. Of greater importance for forming an estimation of the incidence 
of intestinal disturbances are the district investigations, where the medi- 
cal officer has investigated the state of health and the dietary conditions 
of the inhabitants of entire villages. Such district investigations, how- 
ever, were carried out only in Norrland and are based entirely on 
anamnestic data. For obvious reasons, no other investigations could 
be undertaken, but they are supplemented by hospital examinations. 


y 


The material in this investigation has been divided into 2 
groups. The first group comprises cases in which no signs of 
inflammatory changes in the intestines could be found. No 
subjective or objective symptoms of intestinal disorder, apart 
from constipation in’ a few eases, occurred. Thus this group 
consists of »healthy» cases. This does not of course exclude the 
possibility that the group imeludes a certain percentage of cases 
with intestinal diseases, which manifested no other symptoms. 
This group is divided into 2 subdivisions: cases with normal 
evacuation and eases with constipation. The latter comprises 
cases in which the consistency of the stools was hard, defecation 
did not as rule take place daily, but otherwise the patient did 
not experience any discomfort. The second group consists of 
eases with more pronounced intestinal disturbances both with 
respect to the consistency of the stools and the presence of other 
subjeetive and objective symptoms. 

Whether the existing intestinal symptoms are due to an organic 
disease, an inflammatory process in the intestine, a colitis, or 
whether they are of a purely functional nature, atony or spasm, 
is open to question and very often impossible to determine. 
STRASSBURGER wants to limit the conception of colitis to include 
only cases in which a diffuse mixture of mucus can be shown 





, 
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in the faeces. Thus the thin layer of mucus covering hard clumps 
of stool, or the large shreds of mucus in so-called mucous colitis 
are not included in this category. v. NoorDEN, on the other hand, 
includes under the designation of colitis also cases without mucus 
in the stools, provided other clinical symptoms indicate colitis. 
For the most part the second group of our material corresponds 
to v. NOORDEN’s conception of colitis. 

This second group has been divided into 3 subdivisions in 
respect to the nature of the disorders and the consistency of the 
faeces: (1) cases with constipation, (2) cases with sterecoral 
diarrhoea and (3) cases with diarrhoea. The first of these 
subdivisions comprises cases where the stools were very hard, 
with intervals of several days between the evacuations of the 
faeces (in one case 2—3 weeks). In most cases no evacuation 
of the bowels was possible without a laxative. Besides, other 
symptoms were present simultaneously, such as abdominal tension 
and flatulence, pains and tenderness on pressure. The disorders 
were of such a nature that the patient had as a rule consulted 
a physician. The second subdivision, stercoral diarrhoea, consists 
of eases in which the faeces were alternately hard or soft in 
consistency, or, aS in the severest cases, always fluid but at the 
beginning composed of one or two hard lumps covered with 
mucus. As a rule defecation was attended with pain and 
tenesmus. The cases belonging to the third subdivision, diarrhoea, 
had invariably fluid stools, often associated with pronounced 
subjective troubles. 


B. Intestinal Function in »Healthy» Subjects (Group I). 


The result ‘of the examination of intestinal. funetion im 
»healthy» subjects is shown in the following table. 


Normal evacuation Constipation 
| 
Men Women Men Women 
BORAS siete tase o0css 202 (80 /o)- | 326 i io) | 49 (20 fo)“ 135) (291° so) 
TFGTVE caine secs toe 436 (76 °/o) | 559 (68 %/o) || 185 (24 %fo) | 267 (82 %7/o) 





ict Seer 532 (66 %/o) | 681 (52%Jo) |] 257 (84°o) | 572 (48 %Jo) | 
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It will be seen that constipation oceurs- more frequently in 
Norrland than in southern and central Sweden. It is natural 
to assume that the cause of this difference in frequency is the 
composition of the diet. The unvaried milk-meal diet with its 
finely ground cereals is not in’ use either among the Boras 
material or the Lund material. The Umea material was therefore 
analysed with respect to the composition of the diet. 


Normal evacuation Constipation 





Men Women Men Women 
Lier cr, ~ 99 (55 °Jo) | 150 (49 Jo) || 79 (45 Jo) | 154 (51 %o)- 
Baie. 201 (73 Jo) | 227 (61%Jo) || 75 (27 %Jo) | 146 (39 %Jo) 
Cire eh Seu 16 (79 Jo) sant 9 (28 °/9) a 


Constipation is thus more common in the L diet group than 
in the B diet group, but even among those subsisting on a 
mixed diet the frequency is somewhat higher in Norrland than 
in southern and central Sweden. All the examinations seem to 
prove that constipation is more common amongst women than 
amongst men. 

The consumption of coffee is greater in Norrland than in 
Skane and Vastergotland. But a greater consumption of coffee 
cannot explain this difference in intestinal function between the 
two groups of the population. A comparison between the con- 
sistency of the stools and the rate of coffee consumption shows 
that the faeces becomes softer in consistency with an increased 
consumption of coffee. 

Judging from our material, the condition of the teeth does 
not appear to have any influence on the consistency of the stools 
in »healthy» subjects, as was shown by investigations carried 
out for that purpose. For want of space tables showing the 
results of these examinations have been omitted here. 

In view of the high incidence of achyla in Norrland an 
inereased frequency of diarrhoea should a@ priori be expected 
here. But, as will be shown later, this is not the case. The 
following table shows the defecation in persons with and without 
achylia. 
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Normal evacuation Constipation 

Men Women Men Women 
Congo Neg. - 22. 45 (62 °/o) 59 (49 °/o) 32 (38 °/o) 61 Ol °/o) 
Congo: pos..~ .....; 211 (68 °/o) | 164 (56 °/o) |} 100 (82 °%/o) | 134 (44 °/o) 














Thus constipation is rather more common among the Congo 
negative cases than among the Congo positive. 

But, even among the Congo positive cases, constipation is more 
frequent in Norrland than in the materials from Boras and Lund. 
Thus, the cause must be some other factor. A sedentary life and 
lack of physical exercise are also considered to be a causal factor 
in the occurrence of constipation. But this factor plays ‘a much 
smaller role in the Norrland material, which is made up of a 
population, both male and female, employed in active work to 
a much greater extent than the population of southern and 
central Sweden. 

VON BERGMANN ealls attention to what he calls »Domestika- 
tionserscheinung» as being a causal factor of irregular evacuation 
and constipation. Normally the necessity of defecation arises 
once or twice a day, the first time, as a rule, after rising in the 
morning. If this need is not satisfied, it gradually wears off 
and the result will be constipation. Here we seem to have a 
plausible explanation of the common occurrence of constipation 
in the Norrland material, the cold climate and the uncomfortable, 
cold privies. A proof of the correctness of this interpretation is 
the frequent finding of large elumps of faeces in a greatly 
distended ampulla recti on palpation per rectum. Yet, in spite 
of the palpation findings, the patients often declared that they 
had not felt any need of defecation for several hours. 


C. Qccurrence of Pronounced Intestinal Disorders 
(Group HE). 


The frequency of pronounced intestinal disorders has already 
been mentioned in the discussion of the gastric symptoms 
observed in the district investigations. The following is a 
summary of the results of the examinations. Subjective evidence 
of intestinal trouble was found in 20 per cent of the cases, 
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comprising 1690 examinations. Of these affected cases, 6.4 per 
cent were cases of diarrhoea (including stercoral diarrhoea). 
In the material from Skane, the number of examinations being 
unfortunately not more than 40, intestinal trouble was found 
in 2 cases. From the results of the district investigations in 
Upper Norrland the sex incidence of intestinal disorders was 
found to be as follows: — 


Men: 735 with diarrhoea in 48 cases (6,5 %), constipation in 22 cases (3 % 
Women: 955» » » 61 ~». 64 A, » Ay Re 


The diarrhoea group includes also stercoral diarrhoea, as the 
records of the examining physicians made no distinction between 
these two groups. Diarrhoea is about as common among men as 


among women, constipation (only cases with pronounced troubles - 


are included here) is more common among women than among 
men. | 


‘ 


Among school children, 3220 examinations, intestinal disorders 
were found in 7.2 per cent, diarrhoea in 4.2 per cent. Also amone 
the children examined, constipation was more common in girls 
than in boys. | 

The above figures show that intestinal symptoms are exceedingly 
prevalent in the Norrland material. More than 10 per cent of 
the adult population suffer from pronounced intestinal disorders. 
As far as the author is aware, no corresponding investigations 
have been carried out elsewhere. 

According to the annual reports, on the average 94 cases per 
year were treated at the Umea Hospital during the period 1927 
—1931 under the diagnosis of chronic colitis, chronic enterocolitis, 
and constipation. At the medical clinic of the Lund Hospital, 
with 50 per cent more beds available, an average of 37 cases per 
year were treated under the same diagnosis during the last 8 
years. These figures, although for divers reasons they are not 
quite comparable, give convincing evidence of the high incidence 
of intestinal disorders in Norrland as compared with Skane. 

The frequency of intestinal disorders in the hospital materials 
(out-patient and in-patient departments) during the period these 
investigations were being carried on is shown in the following 
table. 

Even if these figures cannot be directly compared, they never- 
theless suggest, too, that intestinal disorders are more common 
in Norrland than in southern and central Sweden. 
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The nature of the intestinal symptoms will be seen from the 
next table. 





Constipation Stercoral diarrhoea Diarrhoea 





Men Women Men Women Men Women 


Umea ...|68 (35 °/o))129 (45 Jo\l74 (88 %/o)/107 (87 ol53 (27 °/o)53 (19 Jo) 
Land ...{14 (36 °/o)} 18 (34 °/oj[l0 (26 Jo] 15 (28 Voll (38 °Jo)|20 (38 fo) 
Boras ...|12 (31 °Jo)} 36 (36 VoJ[11 (28 %Jo)| 25 (25 %/oN|16 (41 °/o)/38 (38 %/o)| 





It will be noted that diarrhoea is most common in the materials 
from Boras and Lund, while constipation and sterecoral diarrhoea 
occur more frequently in the material from Umea. 

In the Umea material the frequency distributions of the 
intestinal disorders in the various diet groups are as follows: — 





Number of cases 


0 
Men "jo of Women jo of 
exam. | exam. 
1 (8 FS) A me eee ae 62 28 120 
AB PAHCIE See oaieea ee on 90 2h 116 
CLOG hors thao as 16 19 4 


The percentage incidence of intestinal disorders seems to be 
about the same in the different diet groups in the hospital 
material, slightly higher in the L diet group than in the other 
two groups. 

The incidence of the different intestinal symptoms in the 
various diet groups is shown in the following table: 

Chronic diarrhoea seems to be most frequent in the B diet 
group, stercoral diarrhoea in the L diet group. 


LO = = Part 1h 
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Constipation Stercoral diarrhoea Diarrhoea 

















Men Women Men Women Men Women | 
L diet ... [18 (29 %/o) [52 (48 9/0) 1180 (48 °/o) |44 (37 9/0) ||14 (28 9/9) 124 (20 °/o) | 
B diet ... |81 (84 °/o) |46 (40 °/o) 81 (84 °/o) |36 (381 %/o)|/28 (81 °/o) |384 (29 °%/o) 
SP adret. 28. ci'6 2 3 1 < ; 1 





It is an old-established fact that the function of the stomach 
plays an important part in the functional activity of the intestines. 
It often happens that both stomach and intestines are affected 


simultaneously. It is generally supposed that the disturbance of 
the gastric function is the primary affection (OPPLER, EINHORN, . 


SCHMIDT-STRASSBURGER ). The following table shows the correlation 
between achylia and the occurrence of intestinal disorders. In 
more than half the cases the diagnosis of achylia was established 
by means of repeated test meal analyses. The emptying time of 
the stomach’ was not taken into consideration, although a rapid 
evacuation has the same effect as a decreased hydrochloric content 
(Marrues). As a rule a decreased acid secretion is associated 
with a rapid evacuation. 


Constipation Stercoral diarrhoea Diarrhoea 

















No. of lo of No. of lo of INON.O8 °lo of 

cases exam. cases exam. cases exam. 
Congo neg. 108 20 45 5) 28 5 
Congo pos. 94 iii 47 5) 28 5) 





Thus the achylic cases show on the whole a greater frequency 
of intestinal disorders than do the Congo positive cases. This 
seems to be incompatible with what was shown above with regard 
to the difference in the frequency of intestinal disorders in the 
L diet and the B diet groups, achyla being by far more frequent 
‘in the L diet group. The cause of this apparent discrepancy must 
be the fact that the cases of intestinal disorders in the B diet group 
are more frequently associated with achylia than those in the 
B diet group. That is indeed the case, as is evident from the 
following table: 
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Achylia in the L group || Achylia in the B group 














Men Women Men Women 
Constipation. ...:.. 12° 1255. Sforl A2) 224 oo Hh A 26/0) 20. 40,8: 9/0 
micre. Clarrhoea...) 13 * 13,6 °/o | 180 9 oo Dy ese ioe |) LOL e204 2116 
Diarrhoea — 2x. sce. Be LOO. fo Oke Go eo OLS Hon | VA = 2 ar Os 
Total | 30°.31 oo | 63 35 Jo || 21 56 Jo | 41 84 Jo 








In 34 per cent of the cases in the L diet group achylia is 
associated with intestinal disorders, while the corresponding 
figure for the B diet group is 70 per cent. There are two 
possible explanations of this difference. It was mentioned above 
that a disturbance of the gastric function, achylia, is frequently 
the primary cause of the intestinal disorder, but the latter may 
occasionally be the primary cause of the disturbance and thus 
give rise to an impairment of the gastric function. There is 
evidence in support of both possibilities in our material. In 
achylia the intestines are subjected to an increased functional 
strain, peptic and mechanical. In a mixed diet this strain on 
the intestines is more intense and intestinal troubles may arise. 
On the other hand, the diet itself is a causal factor in the origin 
of achylia in the majority of the cases belonging to the L diet 
eroup. This factor is not present in the B diet group. In that 
case colitis must be one of the causes of achylia in the B diet 
croup. The same factor seems to be operative also in a number 
of the cases in the L diet group, but plays a minor role in the 
high incidence of achylia in this diet group. 

There remains the fact that in both the L diet group and the 
B diet group intestinal disorders are more common in Norrland 
than in southern and central Sweden. As far as the L diet is 
concerned, this is partly explained by the fact that this diet is 
very often connected with achyla. Other contributory causes 
are the composition of the diet, its stimulating effect on the 
functional activity of the intestines beine slight, the »Domestika-. 
tion» syndrome and possibly other deficiencies in the food 
(hypovitaminosis) — a question to which we shall return later. 

Among various other factors which may have an influence on 
the relatively hieh incidence of intestinal disorders in Norrland 
are the use or abuse of coffee and snuff and the bad condition 
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of the teeth. The following table shows the correlation between 
the consumption of coffee and intestinal disturbances. 



























cH Ue Constipation Stercoral diarrhoea Diarrhoea 
cotfee : 
per day 5 5 e Te 0 
Hompital | NG: Gli? er WN cote | Oe eee ee 
total total total 
cases cases : cases : cases : 
material material _ | material 
O0—4 63 10 66 9.3 a7 5.6 
o_o 49 8.4 D7 9.8 _ 36 6.5 
238 12 3.6 16 8 16 9.8 
District | 
invest- 
igations : | 
0—4 ai 6.2 — — 63 8.3 
5-—8 30 3.8 — — 7) D.6 
>8 4 0.5 — oe BO eis aes 





.The greater the consumption of coffee the lower is the frequency 
of constipation, whereas the frequency of diarrhoea is increased. 
On the whole coffee seems to have but lttle influence on the 
incidence of intestinal disorders in our material. 

The condition of the teeth is somewhat poorer in the Umea 
material than in the material from Skane. This may explain 
the difference in the incidence of intestinal disorders. 

The frequency of intestinal disorders in relation to the 
condition of the teeth for the Umea material is as follows: — 





Constipation Stercoral diarrhoea Diarrhoea 








®/o of total] No. of |°/o of total] No. of |°/o of total 








No. of 
cases material cases material cases material 
Denture 
GOOG ini Se. 56 35 | 45 8:6 29 5.2 
Medium ... 38 9.3 41 9.5 23 5A 
P5G ts ecccne. 38 9.0 44 10; 41 9.1 
| | 
| Car. teeth 
O0—4 82 8.3 7 v2 50 6.2 
5—8 By ph dae 32 112 21 9.5 
—8 16 9.1 20 10.3 21 13.3 
Gingivitis 
— (2 ve 68 92 44 Pe 
a 58 10.5 62 11.3 48 10.8 
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The frequency of diarrhoea becomes higher in proportion as 
the condition of the teeth, judged by the character of the 
denture, grows worse, and the number of carious teeth and the 
occurrence of gingivitis increase. On the other hand there does 
not seem to be any positive correlation between the condition of 
the teeth and the frequency of constipation and_ stercoral 
diarrhoea. Tobaceo-chewing is said to be a cause of intestinal 
disorders (STRASSBURGER, STEPP). Tobaceco-chewing is relatively 
common among the men in the Norrland material, 42 per cent 
in the district investigations and 26 per cent in the hospital 
‘material. The incidence of intestinal disorders is possibly some- 
what higher among snuff-chewers than among those who do not 
use snuff. 

The frequency of intestinal disturbances in 120 eases of snuff- 
chewers in the hospital material is as follows: — 





Constipation Stercoral diarrhoea Diarrhoea 


No. of cases | °/o of cases |No. of cases} °/o of cases |No. of cases] °/o of cases 











[eon a4 | 11.7 | 12 | 10 | 3 be 2.5 


The incidence of intestinal disorders is not very high among 
snuff-chewers. The number of cases is also small. Thus snuff- 
chewing cannot explain the difference in the frequencies in the 
materials from Skane and Umea. As already mentioned, tobacco- 
smoking is not very prevalent in Norrland and cannot therefore 
have any influence on the incidence of intestinal disorders. 

What was said of smoking applies also to the use of alcoholic 
drinks. The consumption of spirits is undoubtedly greater in 
southern and central Sweden than in Norrland. 

It was pointed out above that the cases classified here as severe 
intestinal disorders consist partly of functional disturbances and 
partly of organic, inflammatory changes in the intestines. For 
the diagnosis of colitis STRASSBURGER requires the demonstration 
of mucus in the stools. This view is not generally accepted, 
however, even if the presence of mucus in the faeces supports 
the diagnosis of colitis. 

The faeces of patients nursed at the hospital were examined 
for mucus and the results were as follows: 
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Stercoral diarrhoea: 75 » » » » » 49 .». (653° Jo) 
Diarrhoea: 43» » » » Done. ®.- HOE 1 


Thus the presence of mucus could be shown in about three- 
fourths of the cases of chronic diarrhoea, in about two-thirds 
of the cases of stercoral diarrhoea’ and in fully one-third of the 
cases of constipation. A positive catalase reaction was obtained 
in approximately the same proportion. Weber’s test for blood 
in the stools was always negative, except in 3 eases of ulcerative 
colitis. — 

X ray examinations were made in 82 eases, 44 of which 
showed pronounced colitic changes. These cases are fairly evenly 
distributed among the different groups. 

From what has been said it appears that organic changes 
indicative of colitis are very frequent in the cases with pronounced 
intestinal disorders, and that the diagnosis of colitis could be 
established objectively in the great majority of the cases, 
especially in, the groups of stercoral diarrhoea and diarrhoea. 

Examinations of the intestinal digestion following the ingestion 
of SCHMIDT-STRASSBURGER’S test meal for a period of 3 days, and 
microscopical examinations of the faeces were made in 189 eases, 
mostly belonging to the groups of stercoral diarrhoea and 
diarrhoea. The digestion of muscle constituents as well as fat 
and carbohydrates was remarkably good. Only 6 cases showed 
an abundance of undigested muscle fibres with preserved 
transverse striation and rounded ends, indicating an impairment 
of the protein digestion. In all the other cases only solitary 
muscle fibres or none at all were found in the entire mixture. 
This is rather surprising as a large percentage of the subjects 
were affected with achyla. The same results were obtained in 
42 examinations with SCHMIDT-STRASSBURGER’s test meal on 
achylic patients without intestinal symptoms. In only 3 eases 
could any evidence of a poor digestion of muscle fibres be shown. 

The digestion of fat was also normal. Only one case showed 
signs of a disturbance of fat digestion. 

This applies also to the digestion of starch. Only in 9 eases, 
4 men and 5 women, was it possible to demonstrate a moderate 
increase of iodine-stainable starch and iodophile bacteria in the 
stools. One of these gave a positive fermentation test. This in 
the only case in the entire material that ran a clinical course 
analogous to fermentative dyspepsia. 
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Thus the result of the examinations of the intestinal digestion 
does not lend support to the view that the intestinal disorders, 
in most cases consisting of colitis, are of a dyspeptic nature. 

The treatment consisted mainly in an appropriate diet, rest 
and localised application of heat. In cases where spasm was 
suspected belladonna extract was administered in a dose of 1— 
1/*, eg. three times daily, supplemented with Carlsbad salt and 
- liquid paraffin in obstipation. 

In 332 cases the symptoms disappeared or a marked improv- 
ement was manifest, in 31 cases no improvement took place during 
the period of observation. With regard to the other cases no 
record of the result of the treatment is available. No marked 
difference could be demonstrated between the therapeutic results 
in the different forms of intestinal disorders. 


CHAPTER VI. 


The Occurence of Anaemia, its Etiology and 
Characteristics. 


Blood examinations were made to the same extent as. gastric 
examinations for the purpose of ascertaining whether anaemia 
oceurred in the Norrland population, and especially in Vaster- 
botten, and, if so, its incidence, degree and character. 

As it was of primary importance to form an idea of the blood 
condition of the healthy portion of the population, a very rigorous 
selection of the material had to be made (about 50 per cent of 
the hospital material was eliminated), every disease or symptom 
of disease tending to produce anaemia being excluded... Further, 
for reasons to be discussed later pregnant and lactiferous women 
are treated separately, and so are all men under 19 and women 
under 16 years of age. Cases over 65 years of age were eliminated. 


» 


A. Methods of Examination. 


All blood examinations in the Umea Hospital material were made by 
two skilled female laboratory technicians. The examinations included 
estimations of the haemoglobin content (Sanu, Hellige’s type), counting 
the number of red corpuscles and leucocytes (by BuRKER’s method), 
differential counts (in a small number of cases a more thorough analysis 
of the blood was made). In the Lund and Halsingborg material only 
estimations of the haemoglobin content were made. 

All the Sahli’s haemoglobinometers were calibrated before and after 
use at the Umea Hospital. Two Autenrieth apparatuses were controlled 
in Stockholm (at the Physiological Institute, Dr. Stenstrém) and at the 
Umea Hospital (Odin) with blood of a known haemoglobin content. The 
haemoglobin content was determined by estimating the oxygen absorption 
capacity. The value obtained in Stockholm and Umea was practically 
the same. All the Sahli’s instruments employed in the examinations were 
calibrated by means of these two standardized Autenrieth’s haemoglob- 
inometers. As a rule 5 tests were made on the same blood specimen 
and with the same apparatus. In these tests it was found that the Sahli 
instruments frequently showed deviations, sometimes up to 30 per cent. 
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No apparatus with a deviation of more than 4 per cent was accepted. 
In some of the haemoglobinometers the standard colour disc was of a 
different tint from that of the blood specimen, which made the reading 
much more difficult. On that account 6 haemoglobinometers out of 30 
had to be discarded. 

Every time pipettes or diluting tubes were changed a new calibration 
was made. 

The accuracy of the haemoglobinometers thus gauged was further 
controlled by determining the blood index of healthy persons (20 cases). 
It was found that cases with a normal haemoglobin content had an 
average index of 0.997, which goes to prove the accuracy of the calibration. 

The osmotic resistance of the red blood corpuscles was examined by 
the method described in »Himatologisk Teknik» (MEULENGRACHT, GRAM) 
after HAMBURGER. 

The sedimentation rate was determined by FAnR4é:us-WESTERGREN’S 
method. Only the 1 hour value was read off. 

Differential counts were made on specimens prepared on cover-glasses. 
The samples were prepared in accordance with the directions given in 
»Himatologisk Teknik» (MEULENGRACHT, GRAM). GIEMSA’s stain was in- 
variably used. 200 cells were always counted on each film. The results 
are given in percentages. It would have been a good thing if more cells 
had been counted, but that was not possible owing to the large number of 
examinations. To offset this no great importance was attached to the 
individual case, unless it deviated greatly from the normal value. 
Inferences were drawn on the average values obtained in different 
groups of material. 

All slides were prepared from specimens taken in the morning on 
a fasting stomach. 

Blood specimens for the leucocyte counts were also Rhode taken 
at the same time in the morning. 

Examinations of the leucocytes by ArNETH’s method were made in a 
number of cases, in accordance with the directions given in »Haimatologisk 
Teknik» (MEULENGRAOHT, GRAM). 

Vital staining of the red corpuscles was made by placing a small 
quantity of brilliant cresyl blue mixed with a drop of blood on a cover 
slide and then spreading it evenly over the slide. Differential counts 
were made of 500 erythrocytes and the reticulocyte frequency is given 
in °/oo. Also with regard to the results obtained by the vital staining 
method only the average values of the different groups of the material 
were taken into consideration. 

Thrombocyte counts were made on capillary blood by KRrisTinsson’s 
method. 

The bilirubin content in the serum was determined by the VAN DEN 
Bere method. 

The coagulation time of the blood was determined by Fonto’s method, 
the bleeding time by Dukr’s technique. 

The urobilin content of the urine was determined qualitatively by 
ScHLESINGER’s method. Before the test was made a drop of LuGoL’s solution 
was added to the urine. The grading of the result was made subjectively 
by means of the symbols: —, (+), +, and +-T, the last symbol denoting 
a vellowish red colour and marked fluorescence in the specimen. 
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Capillary resistance tests were carried out at- the Lund and Umea 
hospitals with the aid of a special method. a description of which will 
be given later. 


The Personal Bias wm Calorvmetric Haemoglobin Estimations. 

When working up the material collected we were struck by. the 
curious fact that adjacent districts situated at the same altitude above 
sea-level, having the same climate and natural surroundings and inhabited 
by the same race of people with the same customs and habits, exhibited 
a fundamental difference in the percentage of haemoglobin, a difference 
which amounted to more than 10 per cent for certain districts. This 
difference must be due to some bias in reading the results. In order 
to obtain a general idea of this personal source of error, we sent out 
to each investigator 4 carefully closed tubes containing blood, to which 
had been added 0.5 “per cent benzoic acid and some sodium citrate to 
prevent putrefaction and coagulation. This addition did not make the 
readings more difficult. The investigators were requested to make 5 
estimations of the amount of haemoglobin in these blood samples, which 
had already been tested at the Umea Hospital. The results of the 
examinations pointed to the existence of an observer’s bias. Some of 
the workers invariably obtained too high values, others too low, while 
the readings of the majority were fairly accurate. 

As these examinations presented several possibilities of misinter- 
pretation (the samples of blood may not have been taken by the 
customary method, some of the tubes may not have been shaken 
thoroughly, the blood may have »changed» during transport, etc.), one 
of the laboratory assistants at the Umea Hospital and one of the medical 
staff (Dr. WeRDINIUS) were sent out to visit each of the investigators 
and control their Hb estimations. About 4 or 5 blood specimens were 
taken and as a rule 5 estimations were made on each specimen, the 
average value of which was calculated. By this means some idea was 
obtained of the »personal bias» of each investigator. This has nothing 
to do with the degree of the investigator’s skill in making blood tests. 
The reliability of an examiner with a great »personal bias» may be 
just as great as or even greater than that of an examiner who reads 
off correctly. On the other hand, an expression of the technical ability 
of the worker is shown by the dispersion, o, in a series of tests on the 
same blood specimen. In order to include practically all observations 
it is customary to reckon with 3 times the value of o. The simple value 
of o covers only 68 per cent of all observations. 

After making a correction for the »personal bias» the values would 
theoretically be equivalent to those obtained by the laboratory tech- 
nician in the Umea Hospital. The mean error of the values obtained at 
Umea is so small that it can be left out of account. 

The demonstration of the »personal bias» is of great importance. 
It shows that a Hb value cannot be accepted without reservation, even 
if it has been obtained by means of a standardized Sahli apparatus. 
The Hb values found by different examiners are not strictly comparable. 
The »personal bias» of the examiner must first be determined and the 
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values corrected accordingly. Not only the apparatus, but also the 
examiner must be »calibrated>. 

The »personal bias», as the author and Dr. Werpinius have been 
able to show, depends on 1) the time the examiner takes in performing 
the test, 2) the examiner’s individual reading, and 3) his attitude to the 
apparatus. 

The value of these haemoglobin studies is greatly increased by the 
correction made for the »personal bias». This factor has not been taken 
into consideration in the majority of earlier investigations. 


~B. The Haemoglobin Content and Number of Red 
Corpuscles in Children. 


The blood undergoes certain changes during the development of the 
individual. These changes take place progressively for years until they 
result in the formation of the blood picture characteristic of adults. 

According to Opirz, the Hb value in new-born babies is 100—140 per 
cent (Sahli), and the number of red corpuscles 5—8 million. In infants 
the Hb values is 75—85 per cent and the number of red corpuscles 5 
million, in older children the respective values are 80—90 per cent and 
5 million, and in adults 100 per cent and 4.5—5 million. 

GRAM does not give any exact figures for the haemoglobin content 
and the number of red corpuscles in children, but we get the impression 
that the values in question were not lower than those for adult women 
before the climacterium. 

N&GELI states that young children (not new-born infants) show on 
the average lower values for both haemoglobin content and the number 
of red corpuscles than children of 10 years and above. 

STIERLIN and WILLIAMSON and others point out that the haemoglobin 
level falls rapidly during the first months of life and subsequently 
rises progressively up to the age of puberty. 

Ny.in found in children aged 5—6 years an average oxygen capacity 
of 16.5 cc. per 100 cc. of blood and in school children 16.82 cc. This 
corresponds to an average Hb value of 89 per cent in children of 5—6 
years and 91 per cent in school children (elementary schools). These 
values are somewhat higher than those obtained by earlier investigators, 
and may be due to the small number of children examined (8 and 6 in 
each age-group). 

No data is found in the available literature with respect to the number 
of the red blood corpuscles in the different ages. Gram states that 
before puberty the number of red corpuscles in both sexes tends to 
approach the average of the ultimate value for the two sexes. 

NA&GELI seems to assume a normal index in all ages. In that case 
the number of red corpuscles can be calculated from the figures already 
cited, provided that 5 million red corpuscles correspond to 100 per cent 
haemoglobin. 

The leucocytes also go through certain developmental changes during 
the growth of the child, but we shall not discuss them here. 
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The following curves, based on the Norrland material of 2808 
boys and 2916 girls and the Skane material of 236 boys and 267 
girls, show how the haemoglobin level and the number of number 
of red corpuscles vary between the ages of 0—20 years. 


The Hb value in different ages. 
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The curves for the Hb value in children in Skane and Norrland 
agree rather well up to the age of 12 years, but after that age 
the curve for the Skane children runs about 4—8 per cent higher 
than the curve for the Norrland children. This difference is 
undoubtedly due to the same factor as that which causes the 
difference in the Hb values for adults in southern and northern 
Sweden, as will be shown later on. 

The difference in the course of the Hb curves for boys and 
girls is probably due to sex characters. 

The curves show that the Hb level falls in infancy, which 
agrees with the results obtained by other investigators. That the 
curve does not fall so abruptly as is often asserted in the literature 
(PFAUNDLER, OPITzZ and others) is due to the fact that this 
material does not inelude any child under 1 month of age and 
only a few children aged 2 to 6 months, for the greatest changes 
in the Hb level take place during the first months of hfe. From 
the age of 1 year the Hb level begins to rise, rapidly at first, 
then (after the age of 5-6 years) more slowly. From the age 
of 13 in the Skane cases and from the age of 14 in the Norrland 
material the level rises rapidly again, reaching its maximum at 
the age of 18 in the Skane material and one year earlier in the 
Norrland material. The Hb level for the girls in the Skane 
district rises rapidiy until the age of 16, after which the curve 
runs a horizontal course. In the Norrland material this rise takes 
place more slowly up to the age of 15 years. In the case of girls 
of 17 years there occurs a temporary rise due to accidental(?) 
causes. The Hb value for the later ages is the same as for youths 
of 19 years and girls between the ages of 15 and 16 years, whence 
it can be assumed that after these ages the haemoglobin value 
remains constant. 

It is noteworthy that the curves do not show any marked 
difference between the Hb values of the two sexes. It has often been 
asserted that after the age of 14—15 years girls have a somewhat 
higher Hb value for one or two vears than boys. This is not 
evident in our curves. For boys after the age of 14 years in the 
Skane material and after 15 years in the Norrland material the 
haemoglobin level is higher than that for girls. 

A great many blood counts were made simultaneously with 
the estimations of the amount of haemoglobin on children at the 
Umea Hospital, but no blood examinations could be carried out 
on the other children in the investigation. The latter material 


158 


has been selected on the same principles as the adult material 
and is therefore comparable to normal material. After elimination, 
it comprises 411 boys and 544 girls. 

The following curves show the number of red corpuscles at 
different ages. The decrease in the first year or life is much 
less marked than the corresponding fall in the Hb level. In the 
case of the boys there is a slight progressive decrease up to. the 
age of 4 years. Afterwards the curves for both boys and girls 
run fairly parallel up to the age of 15, as in the Hb value, 
when the curve for the boys rises above that for the girls, in 
analogy with our findings concerning the Hb value. In the 
eirls the definitive number of red corpuscles is reached. at the 
age of 12 years, but this does not occur in the boys until the age 
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of 16. The somewhat jagged line of the curve is probably due 
to accidental circumstances. From the values of the amount of 
haemoglobin and the number of corpuscles obtained it is easy to 
ealeulate the colour-index. At the age of 2 years the colour-index 
is normally about 0.s, which is in agreement with the opinion of 
PFAUNDLER, OPiITzZ and others. In the next two or three years 
the index changes rapidly, and from the age of 5 up to 14—15 
years the index remains rather constant at about 0.9. After the 
latter age the curves approach each other rapidly, though in 
different ways. In the boys the Hb level rises more rapidly than 
the increase in the number of red corpuscles, in the girls the 
number of red corpuscles seems to decrease a little, a fall also 
taking place in the haemoglobin level, but a little later. It appears 
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as if the stimulation of the blood-formation associated with puberty 
brings about an excessive increase in the amount of haemoglobin 
and the number of red corpuscles. A balance is restored later. 
This is noteworthy and does not appear to have been observed 
previously. 


C. The Haemoglobin Value in Adults. 


Before discussing the results obtained in the present investigation 
it is necessary to define what is meant by the expression normal Hb 
value, i. e. the limits of the normal variations. The requirements placed 
by different investigators on a normal Hb value vary considerably, 
largely because they employ different standard values, so that what is 
100 per cent to one is not 100 per cent to another. The Sahli values 
obtained in these examinations have been corrected in accordance with 
HALpANr’s standard, which means that 100 per cent Hb corresponds to an 
oxygen capacity of 18.5 ec., which is equivalent to 13.8 g. of haemoglobin 
per 100 ce. of blood and 5 million red corpuscles per cm. 

HALDANE states that adult men have on the average 100 per cent 
haemoglobin, the values varying between 96 and 118 per cent. According 
to the same author, the average haemoglobin value for women is 94 per 
cent, the range of the normal value lying between 88 and 102 per cent. 
A glance at the series recorded in the following table will at once show 
that HALDANE’s normal values do not apply. to a Swedish population; 
they are much too high. 

NAGELI asserts that men normally have on the average 100 per cent. 
haemoglobin and 5 million red blood corpuscles. By 100 per cent haemo- 
globin he means 15 g. of haemoglobin per 100 ce. of blood, values which 
differ considerably from HaLpANr’s, although both investigators consider 
5 million red corpuscles to correspond to 100 per cent haemoglobin. 

Further, Na&ceir states that women have 10 per cent lower values 
than men; the normal value for women will thus be 90 per cent. He 
also asserts that the physiological variation is +10 per cent of the 
average value. Thus the normal values for men vary between 90 and 
110 per men and for women between 80 and 100 per cent. 


For the statistical treatment and classification of the data it 
will be appropriate to assume that the normal Hb value for men 
is 91—110 per cent and for women 81—100 per cent. 

The following tables (p. 161) show the Hb values for the pro- 
vinees of Norrland, Vastergotland and Skane obtained in the 
hospital examinations. 

It will be observed that the frequency of low Hb values is 
definitely much greater in the Norriand material than in the 
Skane and Vastergotland materials, subjected to the same 
principles of elimination, and, accepting the standards mentioned 
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above, 44.6 per cent of the men and 42.4 per cent of the women 
in the Norrland material have too low a Hb content as compared 
with 17.5 and 9.8 per cent, and 11.9 and 3.9 per cent respectively 
in the Skane and Vastergdtland materials. On the other hand, 
the relative frequency of hypernormal cases seems to be about 
the same in.the three regions, with the exception of the women 
at Boras, of whom no less than 13.3 per cent show. a hypernormal 
Hb value. 

If we ecaleulate the average percentage of haemoglobin in the 
Norrland material we obtain the value 90.2+0.38. per cent for 
men and 80.1+0.37 per cent for women. The respective values 
for men and women in the Lund series, after correction for 
the .personal bias, are 95.4+0.49 and 88.2.+0.43 per cent. The 
corresponding figures for Boras are 98.20.31 and 92.42 0.29 
per cent. 

Thus, the difference between the average percentage of 
haemoglobin in Lund and Umea is 5.20.55 per cent for men 
and 8.12+0.57 per cent for women, while the difference between 
the figures for Boras and Umea is 8.0+0.51 per cent for men as 
compared with 12.3+0.47 per cent for women. The differences 
are thus statistically significant. 

In the district investigations in Norrland the average value 
was found to be 88.6 per cent for men (400 cases) and 82 per 
cent for women. (3883 eases). At Boden. (in Norrbotten) the 
average value was 94.4 per cent for men (34 cases) and 78.5 
per cent for women (38 eases). 

The results found in the district investigations agree fairly 
well with those obtained at the Umea Hospital. On the other 
hand, the average Hb value for the men in Boden is more in 
agreement with the value found in Skane, while the average 
value for the women agrees more closely with that found at 
Umea. The cause of this will be discussed more closely below. 

The fact that the average values in Norrland are lower than 
those in Skane is no definite evidence that the incidence of 
anaemia 1s higher in Norrland. It is perhaps possible that the 
population in Norriand has physiologically a lower haemoglobin 
level than the population in Skane. This ts hardly probable 
however. If the Hb values were physiologically lower in Norrland 
than in Skane it should be expected that the dispersions about 
the means in the Norrland material would be the same as in the 
Skane material, but that is not at all the case. The relatively 
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Comparison between the haemoglobin values in Umed, Lund and Boras. 


























Men Women 
Umea Lund Boras Umea Lund Boras 
No. of cas.|No. of cas.|No. of casJ|No. of cas.|No. of cas.| No. of cas. 
fo. ELb. ela AA Se 
116—120 3 — — ee a pel ate |e —- — — 
111—115 10 1 1 1 a = 
106—110 22 13 4 3 iu a 
101—105 60 ay | 12 12 8 3 
96— 100 97 141 32 D3 12 14 
91—95 208 231 109 102 128 48 
86—90 68 124 193 180 127 
81—85 a | 24 148 22) 120 195 
76—80 iu 42 Toa 82 | 140 
71—75 ss — 8 oS 13 jou 
66—70 7 es | mo 31 3 11 
61—65 1 -— — 26 1 es 
56—60 2 = == yak = — 
-5b1—55 3 — — us — = 
46—50 iL — = il — a 
41—45 4. — = 10 — — 
36—40 1 = — 4 = — 
31—35 1 —- — 2 — — 
bak 30 — — il — | agi oe ere cet | eee — 
o— Retal | ‘Total | 722 722 530 Cees. | soso 457 ee ee ee ae 962 498 eee ee 591 


Haemoglobin values after correction. 


M (°/o Hb.) 90.2 + 0.38 95.4+ 0.40 98.2 + 0.34 80.1 + 0.87 88.2 + 0.43 92.4 + 0.29 
o 101+027 541-4016 738+ 0.24 11.4-+ 0.26 5.7--018 6.9+£ 0.20 
V 112+0.30 53+016 7.4024 142-033 65--0.21 7.5=+.0.22 
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Umea Lund Boras || Umea Lund Boras 
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Hypernormal...... E80. (O%6, So | 6.1 Fo | Mere foal 28 oa o.8: 0 
INO 1072) ee ee Da.) for! 88.t) 2/0 INO2.0 Soul 06.0. °/o7) GIRS Cfo t e2-3.%) 0 
Hyponormal 2.2). 44,6 °Jo-| 11.8 fo | 119 fo || 424% /0 |) 04 Yo) 3.9 fo | 











low average Hb value in Norrland is due, as is evident from the 
table, to the large number of anaemic cases found in the material. 

The adequate measure of the incidence of anaemia in such a 
comparison is the variation coefficient, which denotes the 
standard deviation of the mean value. 


Pig = Pach ie 
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The variation coefficient of the Hb value for men in Skane 
IS 5.30.16 per cent and for women in Skane 6.50.21 per cent. 
For the Boras material the corresponding figures are 7.42 0.24 
and 7.50.22 per cent. , 

In the Umea material the variation coefficient for men is 
11.2+0.30 per. cent and for women 14.2+0.33 per-cent. In this 
connection it may be mentioned that in the Boden material the 
respective figures are 8.31.01 per cent (o 7.8 per cent) and 
15.3t1.79 per cent (o=12 per cent).: The difference between 
the variation coefficients for the men in Umea and Lund is 
5.9 + 0.31 per cent and for the women 7.7+0.39 per cent, and is 
therefore statistically significant. . 

The corresponding figures for Umea and Boras are 3.84 0.38 
and 6.7 040s : 

Thus there is a fundamental difference in the incidence of 
anaemia in the various places. The dispersion about the means 
is much greater in the material from Umea than in the Skane 
and Vastergotland materials. 

A comparison between the variation coefficients of the values 
for the Boden, Lund and Boras eases points in the same direction, 
even if the difference is not so marked. . 

On the other hand, no difference can be shown between the 
variation coefficients for the female material from Boden and 
Umea. If a comparison is made between the values for men 
from these two places it will be seen that there is a probably 
ereater significant variation in Umea than in Boden. The 
difference between these variation coefficients is 2.941.095 per 
cent. The same peculiarity was found in a comparison between 
the average haemoglobin values, a point to which we shall return 
later on. 

The dispersion about the means is, throughout, greater for 
women than for men, not only relatively (the | variation 
coefficients) but also absolutely (o, see Table p. 161). This is 
not due to the fact that women during the climacteric have a 
somewhat higher haemoglobin value than before that time, as 
asserted by GRAM and others. In our material the haemoglobin 
value for women during the climacteric is the same as in earlier 
years. 

The mean values of the haemoglobin content in the Norrland 
material, 90.2 per cent for men and 80.1 per cent for women, are 
lower than HALDANE’s standard values, though his values are 
generally considered to be too low. 
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D. Etiology of the Anaemia. 


1. The Haemoglobin Value in relation to the Composition 
of the diet. 


Even before these investigations were started the author had 
expressed the view, based on observations made at the Umea 
Hospital, that the main cause of the high incidence of anaemia 
was to be found in the diet and also in climatic factors, the long 
dark winters, ete. Let us first examine the significance of the 
diet in this respect. We refer the reader to the description 
already given of the various types of diets and their classification. 


Owing to the relatively small number of cases belonging to the LIb 
and Lie groups, as well as those belonging to the LIIb, LIIc and BIIb 
groups, the c¢ groups were combined with the corresponding b groups 
before the first treatment of the material, in the same manner as in the 
study of the gastric symptoms. The first examination of the results 
showed, as a rule, a slight increase of the haemoglobin value, although 
not statistically significant, in favour of the b component in the Lla 
and Lib groups, that is, where fruit and vegetables form part of the 
dietary. But as the b group in the L diet and the a group in the BII 
diet are very small, despite the combination made, they are left out 
of consideration in the following discussion. The BIb group, on the 
other hand, is retained on account of the relatively large number of 
cases it contains. The values of the S diet agreed with those of the 
BII diet. Owing to the small number of cases in the S diet group it 
does not call for separate analysis. Thus in the following discussion 
the diets have been divided into the following groups: Lla, Lila, Bla, 
Blb and BIIb. 

Owing to the small number of cases in the Boden material all the 
L diets have been combined into one L group and all the B diets into 
one B group. 

For the same reason the district investigations have been combined in 
such a manner that only the average results for the coastal district, outer 
and inner forest districts and mountainous district are given. For 
reasons which will be explained later, Tirna is treated separately. With 
regard to the school investigations, only those districts in which 2 or 
more diet types are represented by 10 or more cases have been in- 
cluded. 


The following tables show the results of the examinations of 
the Hb value in relation to the composition of the diet. 

It will be seen from the tables, especially from the results 
obtained at Umea, that there is an evident, uniform rise in the 
haemoglobin level as the diet becomes more varied, i. e., when 
the intake of animal protein is increased. With but few excep- 
tions, the differences are statistically significent. However, 
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The Haemoglobin value in relation to the composition of the diet. 
The material from Umea. 





Men 
Lla Lila Bla BIb BIIb 
% Hb ere 
116—120 it | ~- 2 | — 1 
111—115 1 1 6 2 — 
106—110 fe 1 16 es) | 
101-—105 3] 10 35 24 o 
96—100 10 17 45 18 9 
91—95 30 26 110 43 =o BD 
86—90 29 30 67 39 rf 
81—85 . 20 19 30 £ — 
76—80 14 6 a 1 1. 
71—75 2 3] 6 3 —~ 
66—70 3 1 3° — — 
61—65 4 a ut = — 
56—60 see = = = ae 
51—5d ae — —= — 
46—50 1 — = — — 
41—45 i ae Bry oo $x 
36—40 1 —_- — — — 
31—35 u — | -— —- | — 
26—30 st a= — — — 
Number of cases 123 114 | 324 150 | 27 
Lia LItIa Bla BlIb BlIIb 


M C/oHb,) 85.0 1.21) 89,9 4.048 -~ 92474-0465 (93.3 4510.63 1 9LoSe Is 
o 13.4 + 0.85 7.8 + 0.52 8.2 + 0.32 8.3 + 0.48 7.6 + 1.04 
V 15.8 + 1.02 8.6 -- 0.58 8.8 + 0.35 8.9 + 0.52 8.0 + 1.10 


even those tables in which the differences are not statistically 
significant frequently show numerical differences pointing in the 
same direction, as for instance the difference between men 
belonging to the BIIb and Bla groups in the Umea material. 
An addition of fruit and vegetables (b) to the diet also seem, 
as a rule, to bring about a slight increase in the Hb value, except 
in the case of the boys attending the Elementary School at Umea. 
This difference is not statistically significant, but it 1s so constant 
that it must be taken into account. 

An examination of the variation coefficient (this can only be 
calculated successfully for the hospital material) will reveal in 
the case of the women a steadily, although not uniformly, 
declining series, with the maximum value in the Lila group and 
, the minimum value in the BIIb group. The variation coefficients 
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Haemoglobin value in relation to the compositon of the diet. 


Women 





Lia Lila ua | Bla om | om BIb 

% Hb ‘ieee Re eee To A a ee 
at —115 ie 2s a ae 1 
106-110 ve = Zt 1 =f 
101—105 wa - 2 8 i 
96—-100 ‘fi 3 8 4 2 
91-95 7 15 48 27 8 
86—90 27 26 70 55 14 
81-—85 52 26 as 52 12 
76—80 59 36 51 29 1 
ees 29 24 12 11 1 
66—70 10 1 6 2 — 
GIS 8 6 3 D) ee 
56-60 5 if . 2S. = 
51—55 4 3 2, 1 —_ 
46—)0 7 1 a — == 
41—45 3 — 2 — — 
36—40 6 i aad aed = 
$1 =. 35 2 ee an 1 = 
26—30 2 oA a ee Oe Mousa: a coal 
Number of cases Number of cases| 222 | 154 | 274 999 154 ber of cases} 222 | 154 | 274 | | 974 193 ses” | are: 40 
Lla Lila Ia BIb BIb 


M (°/o Hb.) 74.5 -+0.91 78.7 + 0.80 e +052 845+0.62: 87.9 + 1.06 
G 13.5 + 0.64 9.9 + 0:57 8.7 + 0.37 8.6 + 0.44 6.7 + 0.75 
Vi 181-089 126+073 104+044 102+ 0.53 7.6 + 0.96 


in this respect lend support to the view that the lack of animal 
protein in the diet lowers the haemoglobin value in this material. 
The reason why this does not apply to all cases is undoubtedly 
due to the fact that different individuals for varying reasons are 
more or less »sensitive», either constitutionally or owing to other 
factors, for instance, endocrine (especially in women). As a rule 
there is a significant difference between the variation coefficients. 
In the Bla and Bib groups the values for both men and women 
agree relatively well (there is, as mentioned above, a slight in- 
erease in the Hb value on addition of fruit and vegetables to 
the diet). This indicates, as already pointed out, that an addition 
of fruit and vegetables to the diet plays a much smaller role for 
the Hb value than does an addition of animal foodstuffs. 

3y demonstrating the influence of the diet on the haemaglobin 
content of the blood we have also, at least partly, found the 
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Haemoglobin value in relation to the composition of the diet. 


~The material from Boden. 


Men Women 
Diet F i 





















































Number of cases. q 2? 
M C/o HB) s..05. 5 89.9 nie 7 6 "G2 
School children. 
Boys Girls | 
Diet Lia | Lilie |) Bla | Bib) Ee | Lila | Bla | BIb 
es. ; | 
mee 8 ay 43 76. || 4 29 43 49 
Sse eee 66 74.7 | 76.3 | 746 || 74 70:5 1 98a. 1 787 
Ever: 27 29 292 0 15 28 18 0 
renee) ea ere 128 15.3 Tit — 78.3 76.9 17.6 — 
er 30 14 8 0 24. 29 12 0 
st eta eg re ae 79.9 | 80.2 | 80 ze 76.0 | 802.) 794, |= 
inoue 6 16 14 0 4 3 5 0 
paetshia a 80 85:0 | 88.0 | =! OSes 83 84 at 
20 10 16 0 19 5 11 0 
Stensele ......... Soe | Boec Te) ck Ss | Rss eh 
ds” 1 98 14 0 1 25 10 0 
eel jo na Ge | FB) 60) bn eae eee 
; if 51” i398 18 9 57 28 18 
shi is onl 73.9.| 75.5 | 778 | 8383 | 74 | 783 | 803 | 8238 
; 9 30 39 0) 9 32 oH 0 
Parma ........0, goa | 69a b our | 85 | ee ee 
District investigations. 
Men Women 
ile: -\ Sila Blan. Bish Lis | tata Bila. | Bb 
wy 5 9 | 292 | 10 Oo 88 oho aD 
CN i Rg ae 79 | 80.7 | 83.7| 899|| 77 | 782| 814] 834 
wT a 16. |. 92 8 G46 5) OA 3 
alter LOseBb Cibener ey eo vad eae ee ore te eee 
oe 8 12 | 58 0 aa es A Pee 0 
Inner forest district... 94 O05 {oe gi Le 75 S98 | Shy! = 
Mountainous district, 1 10 £03) 1 6 12 68 i 
| exel. Tarna 82.6 S10 \s86 |. 87 76 TO8 | Sl Bieer 
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explanation of the difference in the haemoglobin values in the 
populations of Skane, Vasterg6tland and Norrland. The custom- 
ary diet in Skane, as shown in the investigations on the subject 
made at the Lund elinic, is most closely comparable with the 
Bllb diet, and the diet in the Boras district is still richer in 
animal protein. The diet commonly in use amongst the popula- 
tion in both Skane and V§astergétland contains meat, fish, eggs, 
fruit and vegetables to a much greater extent than the diet of 
the Norrland population. 
The average Hb content in the BIIb group at Umea was: 


ROWING gal deasaccss 94.9 °/o + 1.46 °/o, the variation coefficient 8 -- 1.10°/o, 
Spe WOMEN J... ..ey.ate. 87.9 %'o + 1.10°/o, » » » 7 + 0.96 °/o. 


The average Hb content in the Lund material was: 


FOPMMEE 652 do sence 30. 95.4 °/o + 0.40 °/o, the variation coefficient 5.3 -- 0.16 °/o, 

PW ORION osc ccentos 88.2 °/o + 0.43 °/o,  » » » 6.5 -- 0.21 °/o. 
' Thus there is a rather close agreement between the figures 
for the Skane and the Umea materials. The Boras material has 
a somewhat higher average Hb value, the figures being 


POR MLCT 45 do Sse 98.2 °/o + 0.84 °/o, the variation coefficient 7.4 + 0.24 °/o, 
DM  WOMIECM. oi sccsasss 92.4 °/o + 0.29 °/o,  » » » 7.5 + 0.22 °/o. 

The Boras diet is richer in meat than the Lund diet. 

Thus the composition of the diet is an important factor, 
perhaps the only one that. explains the difference in the Hb 
values for the populations of Norrland, Vastergotland and Skane. 
Below we shall deal with a few more points which may be of 
importance in this respect. 


2. Other factors which may influence the haemoglobin content. 
(a) Coffee consumption. 


The following tables show the influence of the consumption 
of coffee on the Hb content. 


In the same manner as in our examination of the influence of coffee 
on the gastric secretion, it is essential in studying the effect of coffee 
drinking on the haemoglobin content in children that the grouping of 
the children must be different from that of the other material. Only a 
very small number of children fall under the group consuming more 
than 3 cups of coffee a day. In most districts practically all children 
belong to the group 1—8 cups a day. These districts are therefore 
omitted in the table. 
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Coffee consumption and Hb content. 


Hospital material. 


Number of cups of | Men Women 


POSES LY | 0 FSS ea P58] =8 | 


Umea Number of cas.| 32~ | 208- | 114 | 61 | 87 | Bao age oar 


Raya, AEM Mettadne Batons cd 87.7 89.6] 9292] 89.6 || 82.1 Sis | Sie) 76:34 
Lund. Number of cas.| 34 216 258 a3 26 27D 175 - 9 | 
ioc TAO ata es Neate te ek 96.4 94.7 | 95.9 | 96.9 


90.7 08:3 83841. "39 


District material. 





Coastal district Cae ee a ee 49 ‘ 
aes ee — 84.5] 849] 86 to 19:8, | 382.97)" 6H 
ce ik 13 2D 14 0 17 24 1 
Ouatcr forestidisertet tae Ml Bio. @awe ( Oko es alt mean ag mee 
Inner forest district 0 _ & - . me ” 2 
oon 9264 934 SOF yh — (OQ Boe}. 18 
Mountainous district . oP - 2 ay 59 = 


S| 89.4 88.4 87 ) or 82.8 





Coffee consumption and Hb content. 


. School examinations. 







_ Boys Girls 





0 1-3 | >3 o | 1-38 | >3 
Umea elementary | 102 138 1 76 95 2 
schools: Sian eves 13.7 75.5 73 72.0 74.4 70 
Baca 92 ot 2 20 31 0 
pee ee ere 12.6 16.4 82 76.2 76.6 — 
rete 14 26 0 1% 38 1 
Sta, RCs en 70.9 74.0 _ 67.6 73.0 13 
alike 33 1S a 3D 119 
Oe ee re a 77.4 12.9 83 13.8 12.9 = 
©) law A 
JURKASIAIVL ooo o0 sc a? pe a Be eel ue 





| 83.4 | 82.8 74.1 81.6 82.8 | toa | 


It will be seen from the table that the Hb values are not 
infrequently a little higher when the consumption of coffee is 
moderate than when no coffee at all is consumed. It would, 
however, be rather too rash to infer from this observation that 
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a moderate use of coffee has a favourable effect on the Hb 
content. The explanation is probably to be found elsewhere. A 
ereat many of these persons who consume only small quantities 
of coffee are suffering from gastric disturbances. Among such 
persons there is a wide-spread and certainly well-founded opinion 
that coffee is the cause of their ailments and they have therefore 
reduced their consumption of coffee. Others perhaps are more 
susceptible to the effects of coffee, they develop nervous symptoms, 
suffer from insomnia and palpitation and for that reason have 
reduced their consumption of coffee. These symptoms are most 
prevalent in sensitive, delicate persons. Here we have perhaps 
the explanation of the apparently favourable effect of coffee on 
the Hb value. The consumption of coffee is a little higher in 
the L diets than in the other diets. But even in the L diets the 
number of cases consuming excessive amounts of coffee is so 
small that this factor cannot explain the difference between the 
Hb value in the L diet group and that in the B diet group. On 
the other hand, excessive coffee-drinking, more than 8 cups a day 
by adults and more than 3 cups a day by children, often seems 
to decrease the Hb value. As far as children are concerned, the 
figures for Jukkasjarvi certainly point in that direction. 


(b) Use of tobacco. 


The district investigations show a haemoglobin eontent of 88.1 
per cent (200 cases) among »snuff-chewers». Non-snuff-chewers 
have an Hb amount of 88.9 per cent (200 cases). The hospital 
material (115 cases) shows an average Hb value of 91.2 per cent 
amonest snuff-chewers and 92 per cent amongst non-snuff- 
chewers (49 cases). Thus no definite correlation can be demon- 
strated between snuff-chewing and the Hb value. 

In a comparison between smokers and non-smokers in_ the 
district investigations the Hb content varied without any tendency 
in either direction. At the Umea Hospital smokers (all men) had 
an average haemoglobin content of 92.3 per cent (125 cases), non- 
smokers 92.2 per cent (38 cases). Thus, judging from these exa- 
minations, tobacco-smoking does not seem to have any influence 
on the amount haemoglobin. 


(c) Consumption of spirits. 


As already mentioned, the consumption of spirits in Vaster- 
botten is very moderate. The Hb values found in the various 
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district investigations show no variation in relation to the 
consumption of alcohol. The material shows an average Hb value 
of 94.3 per cent for those who drink spirits (47 cases) and 94.5 
per cent for abstainers (20 cases). Hence no anaemic effect can 
be ascribed to the use of alcohol in this material. 


(d) Influence of certain hygrenic factors on the Hb value. 


Among the factors which might be supposed to influence the general 
state of health and the condition of the blood, housing conditions are 
one of the most important (cf. the »Stubenanimi» of the Germans). 
Overcrowding is attended not only by foul air, etc. but also by an in- 
creased risk of infections, which frequently bring about anaemia. For 
that reason investigations were carried out in order to ascertain, a) the 
occurrence of overcrowding, and b) its influence on the condition of 
the blood. As far as possible we have followed the principles laid down 
by Prof. ALrreD Prerrersson for estimating the housing conditions. Special 
importance was attached to 1) the window area in percentage of the 
total floor area, 2) the floor area per occupant of the rooms used for 
sleeping, 3) the average number of persons sleeping in the same bedroom, 
and 4) the average number of school children sleeping in the same bed. 
The results of the investigations showed that in more than two-thirds 
(72.5 per cent) of the cases 3 or more persons slept in the same room. 
Overcrowding is especially prevalent in the case of school children. In 
about 50 per cent of the cases 4 or more slept in the same room, while 
in 46—47 per cent of the cases examined 2—3 children occupied the 
same bedroom. Only 2—%8 per cent of the children had a bedroom of 
their own. A further indication of the degree of overcrowding is obtained 
by examining the number of persons sleeping in the same bed. Such an 
examination was made respecting school children. Only 27 per cent of 
the children had a bed of their own, 46.5 per cent shared their bed 
with another child, 23 per cent with 2 and 0.5 per cent with 3 other 
children. Overcrowding, judged by the same principles, is in general 
less marked in the towns than in the country. Overcrowding seems to 
be particularly marked in the districts of Degerfors, Lycksele, Mala, 
Stensele and Sorsele. 

The figures (p. 171) show very plainly the rate of overcrowding in 
Norrland. This overcrowding, however, is not due to lack of rooms, but 
to the cold climate and deep-rooted habit. Only one or two of the rooms 
are used as bedrooms, while one or, not infrequently, more rooms are 
unused. As a rule the bedroom serves also as kitchen and dining-room. 

Attempts to estimate the rate of morbidity amongst adults with respect 
to the rate of overcrowding gave negative results. The rate of morbidity 
was not greater among adults having scanty house-room than among 
those with sufficient accommodation. 


The following records may be given of the haemoglobin value 
in relation to the rate of overcrowding judged by the principle 
mentioned above (no tables are given owing to lack of space): 
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No positive influence could be ascertained in the case of men. 
In 7 districts the Hb value was somewhat reduced in proportion 
to the rate of overcrowding, but in another 7 districts the Hb 
value was somewhat increased. An anaemic effect was found 
in healthy women in 11 districts, whereas no such effect was 
observed in 4 districts. The difference in the Hb values is, 
however, very small. Thus it is possible that overcrowding 

' eauses anaemia in women, who, owing to indoor work, are more 
subjected to the possible deleterious effects of overcrowding than 
men, whose outdoor occupations possibly neutralize this effect. 
- With regard to school children, the Hb values are as a rule 
lower in those living under the worst housing conditions. This 
is exemplified by the figures for Umea and Jukkasjarvi, where 
the number of cases examined is highest. In tabulating the 
results the degree of overcrowding is indicated by the number 
of persons sleeping in the same room. 


Hb values in school children in relation to the degree of overcrowding. 
Healthy children. 





Sleeping in the same room 


Boys Girls 
1 | 24 | 4 1 | 94 | >4 
Elem. schools in 
Nie ar Go e2 ves oo 14 (5.8°/0)}161 (66.8°/o)| 66 (27.4°/0)/15 (8.7°/0)|102 (59.0°/o)) 56 (82.4 °/o) 
TA 8G ep. 82) oak Coo 74.6 (ey Ck (od (oe oe 
JUKKASIAVI 5.0.5. 21 (6.5°/0)}1 76 (54.3 9/0)/127 (389.2°/0)|26 (7.0°/0)1214 (57.5°/0)} 182 See 5°/o) 
|Eib eee ne 86.3 82.9 718.2 S12 82.9 Ta 





If the rate of overcrowding is calculated on the basis of the bed- 
room area per person, the result does not seem to be so discouraging 
as the result of the examination of the number living in the same room. 
The rooms are generally large, which diminishes the disadvantages to 
a certain extent, whereas they are augmented by the fact that the same 
room does duty as bedroom, kitchen and dining-room. Employing PEr- 
TERSSON’S system of grading, we find that only 40 per cent of the homes 
have a bedroom floor area less than 5.6 square metres, and 37 per cent 
less than 7.3 square metres. The window area in proportion to the floor 
area also seems to be sufficient. In about 60 per cent of the cases the 
window area amounts to 12 per cent or more of the floor area, and in 
about 27 per cent it varies between 9 and 11 per cent of the floor area. 
In only 1 per cent of the cases was the window area as low as 3—5 
per cent of that of the floor. Attempts made to show a correlation 
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between the Hb value and the bedroom and window areas established 
that the Hb value was approximately the same in all the groups. 

The distance from the children’s homes to the schools. The question 
has very often been discussed among School Medical Officers as to 
whether the distance the child has to walk to school has any influence on 
its health. One is readily inclined to believe that the general condition 
and the blood of a child is impaired if it has to walk -a long distance 
to school, for if the distance is rather long the child is unable to go 
home for the midday meal and is therefore compelled to eat the dry 
food it brings with it from home. It was of certain interest to try to 
ascertain the effect of this factor on the children in Norrland, where 
the population is scattered over wide areas. The investigation gave 
the surprising result that 63.6 per cent of the children: had less than 
one kilometer to go to school, and 36 per cent between 1 and 5 kilo- 
meters; only 0.4 per cent had a distance of more than 5 kilometers. A 
still more surprising fact is that children living in the forest and 
mountainous districts have as a rule shorter distances to school than 
the children in the coastal district. The probable explanation of this 
is that in the former districts the children when attending school are 
boarded in homes in the vicinity. An examination of the Hb value in 
relation to the distance the child has to walk to school furnished no 
positive evidence of any causal relationship existing between them. 

Assisting in house work. The question as to whether the employment 
of children at home assisting in-house work has any influence on the 
Hb value was also examined. It was found that on an average 66.8 per 
cent of the boys and 67.9 per cent of the girls had to assist in the 
house work. As a rule the Hb value was found to be. slightly lower 
for children who did not assist in the house work. This may be explained 
by the fact that the children generally assist in the outdoor work, which 
to a certain extent counterbalances the drawbacks of an inactive, in- 
door life. 
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(e) Influence of helminthic nfection on the Hb value. 


As already mentioned, the incidence of helminthic infection is 
very high in certain parts of Norrland. In the official reports 
of the District Medical Officers infection with tapeworms is 
regarded as an important factor in the causation of anaemia. 
For that reason one of the objects of this. investigation was to 
obtain information regarding the incidence of helminthic infection 
and its influence on the condition of the blood. EHstimations of 
the haemoglobin content were made for this purpose, in addition 
to the hospital material, especially in the district of Arjeploug, 
where infection with tapeworms, as already shown, is very com- 
mon. 

Thus the Hb values in persons affected with tapeworms are not 
appreciably lower than in unaffected persons, even if all affected 
persons belonged to the Bla diet group, in which the average Hb 


Lffect of tapeworm infection on the Hb value. 
Hb content in affected persons 
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Men Women 


Taenia 
(sag. or sol.) 


Taenia 
(sag. or sol.) 


Species of 


at) Dibothrioceph. 
tapeworm 


Dibothrioceph. 














| 
Number of cases bas 8 yall 36 
VPN 2 /10))* soe wes 90.4 90.6 82 81.8 
2 
| . Dibothrioceph. Beso to eee 
Ee ere Men “Men | Women — Women 
aR POL rr ie sa atk | ee ae eee 


as mber of cases 
EG 8 6) WO sae cee ee beeeatc crak lie 1 ee 


value for men is 92.7 per cent and for women 83.5 per cent. The 
average Hb value for persons not affected in the district of Arje- 
ploug is 84.1 per cent for men and 77.4 per cent for women. Thus 
no reduced Hb values. 


(f) Pregnancy and lactation. 


Even before these investigation were started the author had 
observed that pregnancy and lactation often cause a very marked 
fall in the amount of haemoglobin. The following table shows the 
Hb values found in one year at the lying-in department of the 
Umea Hospital, grouped according to the number of childbirths 
in each ease. 

Hb in relation to pregnancy. 
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In a material collected from Skane, JERLOw found an average 
Hb value of 71.1 per cent after childbirth. 
It will be seen from the table that a very high degree of 
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anaemia develops during pregnancy (the average Hb value for 
women being 80.1 per cent), and that the degree is about the 
Same in primiparae, secundiparae, tertiparae, but later tends to 
increase with each additional pregnancy. 

At the lying-in department at Umea the women were usually 
examined on the first day they were admitted to the hospital, 
but frequently shortly after parturition. Cases. with severe 
haemorrhage were omitted. 

In addition, 115 pregnant women examined at the out-patient 
department at Umea showed an average Hb value of 71.7 per cent. 
Several of these cases were in an early stage of pregnancy. The 
corresponding’ figure for 38 cases examined at Boras is 82 per cent 
(the everage Hb value for women is 92.4 per cent). Thus it 
appears that the Hb value is also lower during pregnancy in the 
Boras cases, but not so low as in Norrland women. 

Thus pregnancy causes a marked decrease in the Hb values. 
At the out-patient department of the Umea Hospital 43 lactiferous 
women were examined 3—12 months after childbirth. The average 
Hb values was found to be 69.9 per cent, thus a low value. Owing 
to the small number of cases no conelusions could be drawn with 
regard to the different values of the haemoglobin during the 
months of lactation. 

The results of the district investigations coimeide on the whole 
with those of the hospital material,-as shown in the table on p. 175. 


(2) Seasonal factors. 


Examinations of the haemoglobin content of the blood in different 
seasons of the year have been carried out by several investigators, and 
many contributions have been made by Scandinavian workers. FINSEN’s 
investigations dating from 1893 are classical. He showed an increase 
in the amount of haemoglobin from December—January to the maximum 
level in June—September, with a difference of not less than 15 per cent 
in women and 19 per cent in men. FINSEN’s work has been continued 
by numerous investigators, among whom we may mention HEERUP, 
BorRCHARDT, GRIMSGAARD and Koerriirz. Studies on the haemoglobin 
content in children have been made, among others, by HABERLIN and 
Nyuin. All these authors found the same tendency to an increase in 
the amount of haemoglobin in summer. However, the point of time at 
which the maximum increase takes place and the greatest rise attained 
vary considerably in the records of the various authors. On the other 
hand, Smir and Scorr were unable to discover any rise at all. 

Most investigators regard this rise in the haemoglobin level as being 
due to the influence of the utra-violet rays on the formation of 
haemoglobin. Kerstyer and Ny.in call attention to the agreement 
between the rise in the haemoglobin level and the increase in the basal 
metabolic rate during the different seasons. 


Haemoglobin content during pregnancy and lactation. 
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The following curves are intended to show the average Hb 
values in the different months of the year for cases examined at 
the Umea, Lund and Boras hospitals. The material has been 
stringently selected so as to exclude all pathological cases and 
the average values for three months have been combined in order 
to obtain larger series. The district and school investigations are 
not included in this material, as most of them were carried out in 
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April and May. Owing to the small number of cases, the Boden 
material has also been omitted. 

The curves show that the amount of haemoglobin increases 
during the spring months, the maximum level being reached in 
June in the case of the women and between May and August 
in the case’ of the men, while the lowest level is reached in 
January—February. In the Lund material the same variations | 
seem to occur in the men but is not quite so evident in the 
ease of the women. Unfortunately the examination at Lund could 


Seasonal variations of the Hb value. 
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be continued only for a short time. In the Boras material the 
seasonal variations are quite evident, the lowest value occurring 
in February—April, the highest in June—August. 

The difference between the maximum and minimum values 
for men and women in the Umea material is 7.7+ 1.01 per cent 
and 6.3+1.35 per cent respectively. The reason why the seasonal 
variations are greater at Umea than at Lund is not far to seek, 
they are due to the long winter nights in Norrland. The Boras 
material shows about the same difference between the maximum 
and minimum values as the Umea material; the winters in the 
Boras region are also very dark and foggy, without any snow. 

It is rather striking that the Hb curves for Umea show a 
slight rise in November—December, this rise is not found in the 
eurves for Boras. This is probably due to the fact that snow 
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begins to fall in Upper Norrland in the middle of October while 
the sun is still comparatively high. Sunlight is reflected by the 
snow and the intensity of radiation is thereby increased. 

The seasonal variations in Umea exhibit essentially the same 
features in the L and B diet groups. No certain deviation could 
be established. We are not justified, however, in concluding from 
this fact that sunlight is the only factor causing the seasonal 
variations in the haemoglobin level. If that were true the 
haemoglobin level would be highest in September—October, but 
that is not the case. The long winter darkness is also accompanied 
by a more intense cold, which compels the inhabitants to stay 
indoors and to live a more sedentary life. Further, it is not 
improbable that the dietary during the dark period of the year 
is different from that taken during the summer months. 

Thus it is probable that the difference between the Hb values 
in Norrland and Skane is to a certain extent due, as already 
pointed out by the present writer, to climatic conditions. But 
this is not the only factor, nor is it the main factor. The most 
important factor, as we have shown in the foregoing, is the diet. 

The variation coefficient for men in Umea belonging to the 
BII group was greater than that in the Skane material in spite 
of the fact that the average He values were equal. This may be 
due to the fact that the Umea material comprises cases examined 
in all months of the year, whereas the Lund records refer to only 
a part of the year. | 

The relatively small number of examinations of the basal 
metabolism made in our material shows, like the Hb level, a 
rise in spring and summer. The minimum rate occurs in Febru- 
ary, but the maximum, in contradistinection to the Hb level, does 
not occur until August—November, that is, when the average 
Hb level has already passed its maximum rise and is relatively 
low. Thus it is not correct to attribute the seasonal variations 
of the Hb level solely to the degree of basal metabolism — a 
view maintained, for instance, by WERDINIUS. 


(¢) Highland climate. 


It has already been mentioned that the aititude in Norrland 
rises rather steadily from the coast up towards the Norwegian 
boundary. It is well known from the investigations made, for 
instance, by VIAULT, JAQUET, BURKER, ABDERHALDEN, MULLmEr, 
MaJor Hinaston, J. RicHarps and Barcrort, that a mountain 
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climate brings about an increase in the amount of haemoglobin 
and the number of red corpuscles. One should therefore expect 
to find a rise in the Hb level the farther one gets into the 
interior of a country. It has been shown, in particular by 
KestTNer, that two factors, radiation of hght and rarefaction 
of the air, eontribute to the effect of highland- climate. Both 
these factors become more potent with increasing altitude. The 
following table shows the average Hb value for the various 
districts. 


Hospital investigations. 
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District investigations. 
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School investigations. 
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It will be observed that if the towns-people in the material 
are not included there is an evident tendency to an increase in 
the Hb value the farther one gets into the interior of the country. 
This difference is very plainly seen in the hospital and school 
investigations, which were as a rule carried out by the same 
examiner. The only exception to the rule is the adult urban 

population (in the hospital material), to which we shall return 
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later. The difference in the Hb content between the coastal 
district and the interior of the country is statistically significant. 

But this difference between the Hb values of the coastal district 
and the interior of the country is largely due to the diet. It has 
already been shown that the L diet is predominant in the coastal 
district and decreases in frequency in the interior. The question 
then arises whether the increase in the Hb value is not due to 
the dietary factor. In order to exclude this factor we shall 
examine only one diet group, the BI group, which is the largest 
and most suitable for the purpose. The result shows a similar 
increase in this diet group to that found in the total material, 
although it is not quite so marked. The farther one gets into 
the interior of the country the higher the Hb value. 

School children as a rule have a more uniform diet, usually 
the L diet. Here the diet factor plays no part in the difference 
between the Hb values for the coastal district and the interior 
of the country. 

The following table shows the difference between the Hb values 
in Tarna, the district with the highest altitude above sea-level, 
in the coastal district, in the towns in Norrland and in Skane. 
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Between the average values in Tarna and in the coastal district 
there is a difference of 14.6 per cent and 14.9 per cent for adults 
and 14.2 per cent for children. 

If a comparison is made between the average Hb values. in 
Tarna and the average values obtained from Skane we shall find 
a difference of 5 and 8 per cent respectively for men and women 
and 13.4 per cent and 12.1 per cent respectively for boys and 
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girls. The difference in the case of the children is noteworthy 
and will be discussed later. Tarna is the only place in Norr- 
land that shows higher Hb values than South Sweden. As al- 
ready mentioned, Tarna is situated at a greater altitude above 
sea-level than any other district covered by the investigation. 

The adult ‘population of the towns has a higher Hb value than 
the rest of the coastal district. The difference is 2.7 + 0.34. per 
cent for men and 2.5+ 0.80 per cent for women. The variation 
coefficients show a difference of 2.7 + 0.73 per cent for men and 
4.5+ 0.73 per cent for women. Both differences are statistically 
significant. This difference in the Hb content between town and 
country is undoubtedly due to the fact that towns-people mostly 
subsist on a mixed diet, corresponding to the BI and BII types 
of diet. E 

Thus the inerease in the Hb content, shown in the above tables, 
is due to a considerable extent to the influence of the mountain 
climate. The magnitude of this influence can be caleulated with 
a certain degree of probability. BURKER states that the Hb value 
increases in proportion to the altitude above sea-level. According 
to Barcrort, an elevation of 13000 feet corresponds to 40 per 
cent haemoglobin. Tirna is situated between 2000 and 2300 feet 
above sea-level. This would correspond to a rise of 8 per cent in 
the amount of haemoglobin. There must therefore be another 
factor present to account for the high Hb value found at Tarna, 
especially in the case of the children, where the diet factor is 
not of the same importance as in the case of the adults. Then 
the question arises whether the explanation is not to be found 
in race-biological factors. 


(1) Race-biological factors. 


A particularly noteworthy feature is, as pointed out above, the great 
difference in the Hb values found in children in Ta&rna and those in 
children in the coastal district, this difference amounting to 15 per cent. 
It has also been mentioned that in contradistinction to the population 
of the coastal district, which is of purely Teutonic race, the population 
of the mountainous region contains a mixture of Lapps, who belong to 
the Mongol race. This mixture of Lapps is especially extensive in Térna. 
There is no reason to suppose that the blood picture of the Mongols or 
of a mixed race differs from that of Teutons. Na:ceit, from data supplied 
by Japanese investigators, gives the normal number of red corpuscles 
in Japanese at 5 million for men, 4.5 million for women and the index 
1, that is, the same values as for Teutons. It was pointed out above, 
however, that during childhood the Hb content shows a progressive rise 
up to the age of 17—19 years in males and up to the age of 18—15 
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years in females. It might then be thought that Lappish or a mixture 
of Lappish blood would bring about an earlier maturity and thereby 
an earlier attainment of the adult blood picture, and this might supply 
the explanation of the great difference in the Hb values between Tarna 
and Umea. A comparison of the growth and the proportionality of the 
children in Tarna and Umea or in Skane lends a certain amount of 
support to this assumption. Proportionality is usually expressed by the 
height/weight index. According to Ronrer this index is expressed by 


° Uv = ° ° ° ° : 
the formula: 7 ie v =body weight in grams, / = height in centimetres. 


Deviations from normal values are expressed in percentages with a 
plus or minus sign placed before the figures. There is a certain normal 
variation coefficient which has been calculated statistically by Scui6rz. 
If this is calculated by a simple + value it covers 68 per cent of the 
cases. In a large material one may therefore expect to find 16 per cent 
underweight and 16 per cent overweight. As shown by Scutorz and 
others, the formula for the height/weight index has a universal applica- 
bility. 

In the ealeulation of the height/weight index of the children 
-in Tarna not.a single case of pathological underweight was found, 
but on the other hand more eases of overweight than was expected. 
This shows that the proportionality among the children in Tarna, 
a large percentage of which are of Lapp origin, differs from that 
among children of purely Teutonic descent. The physical con- 
dition of the children in the mountainous district differs from 
the normal curve of development in that already at the age of 
10—11 years they become more thick-set in stature. Thus, owing 
to this mixture of Lappish blood, this population follows different 
laws of development from those of the inhabitants of the coastal 
and mountainous districts and of the province of Skane. This 
is probably due to an earlier sexual maturity, which brings about 
a change of index in this direction. The following curves (p. 182) 
illustrate these points. The rapid rise in the Hb curves for T'arna 
and their horizontal course after the age of 12 years argue in 
favour of the correctness of the assumption that race-biological 
differences are to a certain extent the cause of the great difference 
between the Hb content of children in the coastal district and that 
of children in the mountainous district. 


(}) Gastric disorders, especially achylia. 

It has already been shown that the incidence of achylia 
and colitis is very high in the Norrland material. It was also 
established that gastro-intestinal disturbances, and above all 
achylia, were mostly associated with the L diet. It is possible 
that the Hb content is a sequel of the gastro-intestinal disorders. 
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Length weight index for schoolchildren. 
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Hb values in schoolchildren. 
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The following table, based on examinations made at the Umea 
Hospital, shows the correlation between the Hb value and the 
incidence of gastric disorders. The grouping is the same as that 
adopted previously. The Hb values agree very well with each 
other and with the values found for the total material. 
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Owing to the comparatively small number of cases with gastro- 
intestinal disorders in the various districts and the difficulty of 
erouping the cases with respect to the symptoms, the results of 
these examinations cannot be expected to show any definite in- 
fluence on the Hb value. 

The Hb value in relation to the incidence of achyla is shown 
in the following table. The achylic cases have been divided into 
two groups, a total value of 8 being fixed as the borderline 
between mild and severe cases. 


Hb value in relation to the gastric secretion. 
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It will be seen from the table that achyliec anaemia in this 
material is not a rare occurrence also in men. It is not, however, 
by any means so common or so pronounced as in women. 

The Congo positive cases exhibit the highest haemoglobin values 
in both men and women. In the Congo negative groups the men 
with the lowest total acidity values have the highest Hb values, 
but these values are quite the reverse in the case of the women. 
The figures for the men, however, are not statistically significant, 
but those for the women are so. The variation coefficient in- 
creases with a diminution of the Hb value, which is to be expected 
and lends support to the view that there is a correlation between 
the Hb values and the gastric secretory activity. 

The variation coefficient for the severe cases of achyla among 
the men is lower than for the milder cases. This seems to indicate 
that the frequency of anaemia is really lower in the former group. 
The eause of this is to be found in the fact that the severe forms of 


Hb value in relation to diet and acidity. 
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Hb value in relation to diet and acidity. 


Won mn © mm: 





Congo neg. 








i Congo pos. 

Lla B | iE} B Lila B 

101—105 i aes phe = ed 4 
96—100 ae i 2. 2 3 
Q1—95 1 7 1 D) 4 12 
86—90 2 4 5 . 13 45 
81-—85 i we 9 5 19 31 
76—80 10 D) 17 4 20 28 
(aes 5 1 i a 10 5 
66—70 3 2 7 Ze 5 2 
61-65 4 a 2 2 Sti 
56—60 2 e. 5 os me 
51—5d 4 1 2 = aS 
46—50 4 = 3 at a o 
41-45 2 1 i Me ae 25 
86-40 2 it oD zs p) Be 
81-285 as oa 1 as a we 
Total | 47 11 | 61 17 ! 77 132 


M (°/o Hb.) 68.4 + 2.23 73.44 4.34 72.24 1.64. 79.9+2.93 79.0+1.13 84.1-+0.61 
o 15.3 £1.58 14.4+3.07 128+1.16 9.2+1.58 99+0.80 7.0+ 0.43 
V 22.4+2.48 19.6+4.35 17.7+1.66 11.5+2.00 12.5+1.02 83+0.51 


achylia occurring among the men are of a different nature, have 
a different cause from that of the forms of achylia prevalent 
among the women. We were also in a position to prove that 
the significant factor in this respect is snuff-chewing. 

It therefore seems probable that the anaemia occurring in the 
L diet group is due to »achyliay, that is, it 1s an »achylic 
anaemia». (FABER, GRAM, REIMANN and WEINER, KAZNELSON, 
WauGeH, Davirs, WATKINS, Mints, MrErTrigr and MINoT, SALVE- 
SEN, MEULENGRACHT.) The tables (pp. 184—185) elucidate this 
point. 

It will be noted that although an impairment of the gastric 
secretion brings about a decrease in the Hb value, both the achylic 
cases and the Congo positive cases in the L diet group regularly 
have lower Hb values than the corresponding cases in the B group. 


Examinations of the Hb value in relation to the degree of acidity 
were also made on the Congo positive cases in the different diet groups. 
No correlation could be found. The Hb value showed no variations at 
different degrees of acidity. 
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This imphes that the cause of the difference in the Hb values 
for the different diet groups is partly due to a gastric secretory 
anomaly present but also partly to other factors. In women the 
Hb value, as shown in the preceding table, seems to be correlated 
to the degree of the functional disturbance of the stomach. That 
is not the case with the men, however, in whom snuff-chewing 
appears to cause a severe achylia without any anaemia. 

Quite a number of the cases with achyla exhibit comparatively 
high Hb values, but some of the cases'in the L diet group have 
a low Hb value with a normal secretion of gastric juice. This 
furnishes certain evidence that the two phenomena, both sequels 
of the L diet, are independent of each other. The variation 
coefficent is the same as that mentioned above. 

The number of cases was comparatively small, owing to the © 
fact that a stringent selection was made and only »true» cases 
were included. 

The results of the examinations of the Hb value in relation 
to the gastric secretion carried out at Boden are shown in the 
following table. The results agree with those obtained at Umea. 
Owing to the small number of the cases no division into different 
groups was made. ; 


Boden material. 

















Men Women 
Congo neg. Congo neg. 
Congo Congo 
pos. | pos. 
Ta 0+-8) Tats Pac) oa = 
No. of cases 3) 11 13 14 
M (Hb 2%) 92 93.0 98, 8 70. 0 i Weed 85.7 | 





(k) Intestinal dosorders. 
The next table shows the Hb value in relation to the incidence 
of intestinal disorders in the hospital material. The material has 











Constipation Stercoral diarrhoea Diarrhoea 
SUE OTS pl Bas ces ce 

M. | W. M. | W. NE. | W. 
No. of cases 68 129 74 107 53 dO 
M (Hb %) 89.0 78.9 89.8 79.6 90.2 19.9 


ie 7) 


been divided into 3 groups: constipation, stercoral diarrhoea and 
diarrhoea. 

It will be seen from the table that no significant difference in 
the Hb value can be shown in eases with intestinal disorders of 
different kinds. Nor is there any marked difference between the 
average Hb value and that for the material as a whole. It cor- 
responds closely to the average value for the achylic cases in 
the B diet group. The number of cases with intestinal disorders 
was so small that a division into different diet groups would be 
of no value. An analysis of the district and school materials along 
similar lines also proved rather valueless on account of the small 
number of cases. 


(1) Condition of the teeth. 


The following table shows the influence ot the dental condition 
on the Hb value in different diet groups, estimated from the 


Hb value in relation to the dental condition and different diets. 



































L diet B diet | 
Men Women Women 
No. of| Hb. | No. of| Hb. ||No. of| Hb. | No. -of| Hb. 
cases | % |cases| % |/cases| % | cases| % 
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number of carious teeth, the denture and the occurrence of 
gingivitis. It will be observed from the table that a slight but 
evident decrease in the Hb value sets in with a deterioration of 
the dental condition in both the L diet group and the B diet 
group. The cause of this is probably to be found in. repeated 
infections from carious teeth. It is obvious that the dental con- 
dition cannot explain the difference in the average Hb values 
in the various diet groups, even if the eases in the L group have 
on the average inferior teeth to those of the cases in the B group, 
as was shown in the tables on pp. 96—97. The correlation shown 
is too slight to explain the differences in question. It is quite evi- 
dent from the table that the difference between the average Hb 
values of the different diet groups is too great to have been caused 
by a poor dental condition. Further, the cases with the poorest 
dental condition in the B diet group have, as a rule, higher Hb 
values than those cases with the best dental condition in the L 
diet group. 


E. The blood picture, especially in L diet anaemias. 


In a previous section a detailed analysis was given of the 
haemoglobin content and of the cause of the increased incidence 


The number of red corpuscles in relation to the composition of the diet. 
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Av erage r. blood count 4.290 4.540 4.7388 4.772 3.925 4.187 4.825 4.438 
o 0.5925 0.2700 0.3450 0.2725 0.4625 0.3650 0.3275 0.2750 
V 13.8 6.0 7.3 aay 11.8 8.7 7.6 5.2 
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of anaemia in Norrland. We shall now attempt to elucidate the 
other characteristics of the existing anaemia, especially with 
respect to the different diets. The composition of the diet is 
of course the most important factor in the causation of anaemia. 

The number of red corpuscles in persons belonging to the 
different diet groups are tabulated in the table on p. 188. 

It will be noted that a decrease in the number of red corpuscles 
is common. This applies in particular to the L diet groups, and 
especially to the LI group, and to the women. 

If this table is compared with the Hb values found in the 
different diet groups (pp. 164—165) it will be seen that the 
decrease in the number of red corpuscles is relatively smaller 
than the decrease in the Hb content. In conformity to this the 
dispersion and the variation coefficient of the number of red 
corpuscles are also lower than those of the Hb values. 

The mean colour-index for men in the L diet groups is greater 
‘than that in the B diet groups. 


Colour index in relation to the composition of the diet. 
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Average index 0.995 0.999 0.988 0.988 0.937 0.929 0.962 0.978 
E. M. 0.0124 0.0087 0.0041 0.0154 0.0102 0.0097 0.0046 0.0095 
o 0.115 0.078 0.069 0.064 0.139 0.109 0.084 0.054 
Vi 11.5 7.8 6.9 6.4 14.9 5 ey 8.7 5.5 


This circumstance is noteworthy. It indicates that in men the 
anaemia is more frequently of a hyperchromatic character than 
in women. In fact, as shown by the table, a hyperchromatic 
blood picture is by no means rare either in men or women, 
especially in the LI group. 
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The range of variation of the colour-index calculated by the 
formula M+ 20, is as follows: — 


Range of variation of colour index. 





Diet Men Women: 
MO st ec aon eee O:77 1.23 0.66— 1.22 
I a. 2 seed, coe 0.84 —1.16. 0.71—1.15 
1 2 emanate oa a venice 0.85—1.13 0.79-—1.18 - 
eee re tae 0.86 —1.12 O87 1.09 « 


This agrees very well with the previous findings of the present 
writer that both hyperchromatic and hypochromatie anaemias 
are common in the Norrland material. As seen from the table, 
this is especially the case amongst the men in the LI group. In 
the women the anaemia is generally of a hypochromatic and 
more severe type, although the hyperchromatic type also occurs 
rather frequently. 

An analysis of the material with regard to the relation of 
the colour index to the degree of anaemia, estimated on the basis 
of the Hb value, indicates that the lower the Hb value the less 
frequent is the hyperchromatic type of anaemia. Still it is not 
infrequently met with. As the B diet becomes more predominant, 
1. e., When the diet contains more meat, the number of hyper- 
chromatic cases decreases: the index falls, 

Size and morphology of the red corpuscles. Poikilocytosis and 
anisocytosis are not infrequent phenomena in the Norrland 
material, generally increasing with the degree of the anaemia. 
It seems, however, as if these symptoms appear comparatively 
late, especially in the L diet anaemia. Special examinations 
showed that this change in the red corpuscles occurs in the L 
diet group when the Hb content has decreased to 70 per cent, 
while it was observed in the B diet group, as a rule, when the 
Hb content was not lower than 80 per cent. This seems to 
indicate that the anaemias due to the L diet had a lower 
regenerative capacity than anaemias due to the B diet. 

Estimations of the. size of the red corpuscles by Gram’s method 
were made in a small number of cases. However, owing to the 
limited number of estimations no definite conclusions can be 
drawn. The examinations were made for a differential diagnostic 
purpose so as to exclude the diagnosis of pernicious anaemia. 
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The sizes of the cells differed widely from those in pernicious 
anaemia. Macrocytes occur, it is true, but they are by no means 
so frequent as in pernicious anaemia. In none of 12 cases 
examined, most of them belonging to the Lila group and exhib- 
iting evidences of pronounced anaemia, does the number of 
macrocytes (D > 8.5 uw) exceed 11 per cent. 

The volume of the cells was determined in 6 cases in the L 
diet group. All of them showed a rather high volume index, on 
the average 1.os, which also indicates the not infrequent hyper- 
chromatic character of the anaemia, since, according to NEAGELI, 
_the red corpuscles are normally saturated with haemoglobin. 
Thus an index above 1. signifies an increase in the size of the 
red corpuscles. 

Vital staining of red corpuscles. The number of vital stained 
red corpuscles (reticulocytes) is to be regarded as a sign of 
regeneration of red corpuscles. Even at the beginning of the 
investigation the observation had been made (OpIN) that a 
striking feature of the dietary anaemia was the absence of 
regenerative forms. This view proved to be correct. Reticulocytes 
in any noteworthy number could be observed only in the most 
advanced cases of anaemia due to the L diet. With a Hb value 
of 70 per cent or less they amounted to 12 per cent, and with 
a Hb value below 60 per cent they rose to 25 per cent. A 
comparison with the B diet anaemia, only 4 cases with a Hb 
value below 60 per cent being examined, showed 33 per cent! 
reticulocytes. Nucleated red corpuscles were never met with. 

Signs of increased blood destruction in the form of higher 
bilirubin values in the blood (Hismans v. p. BrERGH) and an 
increased amount of urobilin in the urine (SCHLESINGER’s fest) 
were not found in any cease. 

Osmotic resistance of red corpuscles. The resistance of red 
corpuscles to the action of hypotonic saline solutions is somewhat 
inereased both with respect to complete haemolysis and incipient 
haemolysis, if the limit is fixed, according to MEULENGRACHT and 
Gram, at 0.30—0.33 and 0.4s—0.52. There is no evident difference 
between the results obtained for the different types of diet. 

Leucocytes. The number of leucocytes in cases with normal 
Hb values is 5453 in men belonging to the L diet group (15 eases) 
and 5388 in women (33 eases). In the B diet group the number 
amounts to 6229 in men (7 cases) and 5736 in women (11 eases). 
Lower haemoglobin values are often associated with a shght 
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decrease in the number of leucocytes, but on the average this 
decrease amounts only to 500 when the Hb value is below 60. 
In a few isolated cases the decrease is much greater. There is 
no marked difference in this respect between cases of anaemia 
belonging to the L diet groups and those belonging to the B 
diet groups. 

Differential leucocyte count. The number of neutrophiles is: 
regularly lower in the L diet group than in the B diet group. 
This difference exists irrespective of the Hb value. It is not 
ereat, amounting to only 4.1:—7.7 per cent for different groups 
of Hb values. In a decrease in the Hb value the number of 
neutrophiles sometimes shows a sheht inerease, sometimes a slight 
decrease. The average number of these cells in men belonging 
to the L group~-is, irrespective of the Hb value, 58.1 per cent. 
and in women 99.5 per cent. The figures for men and women 
belonging to the B diet group are 63.6 and 61.9 per cent 
respectively. 

The average number of eosinophile leucocytes does not exceed 
2.5 per cent in any diet group. No evident variation in the 
number can be observed in varying Hb values. 

In 104 cases belonging to the L diet group examined, the 
average number of basophile cells was found to be less than 1 
per mille. The average number in the B diet group was 2 per 
mille. ; 

The average number of monocytes. is d—d.7 per cent. No 
evident difference can be observed with respect to the different 
types of diet and the varying Hb values. 

The average number of lymphocytes in men belonging to the 
L diet group (26 cases) is 31.4 per cent, and in women (83 eases) 
32.7 per cent. The average values for men (10 cases) and women 
(24 cases) belonging to the B diet group are 27.7 and 30.4 per 
cent respectively, that is, a relatively slight lymphocytosis in 
the cases belonging to the L diet group. In an increase in the 
degree of the anaemia there is frequently a reduction in the 
number of lymphocytes in proportion to the number of leucocytes, 
but never to such an extent that the number of lymphocytes falls 
below 25 per cent, on the average. In a very few instances the 
decrease was greater. 

Classification of the leucocytes in accordance with ARNETH’s 
index made in 9 eases belonging to the LI diet group showed a 
slight shift to the right in all cases, indicating that the regenera- 
tion of leucocytes is slow. 
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Further, determinations of the bleeding time, by Duxkn’s technique, 
and the coagulation time of blood, by Fonto’s technique, were made in 
a number of cases. The results obtained showed normal conditions and 
no difference between the various diet groups. 

The retraction of the blood clot (Fonio), which is considered to be 
comparable to a thrombocyte count, in that a diminution of the re- 
traction takes place when the number of thrombocytes decreases, is 
less in the L diet group than in the B diet group, thus corresponding 
to a reduced number of thrombocytes. When the anaemia increases, 
the retraction of the blood clot is also increased, as expected. 

The coagulation valency, by Fonio’s technique, is higher in the L 
diet cases than in the B diet cases. The coagulation valency falls when 

the anaemia increases. 


F. Prognosis and treatment. 


The prognosis of the anaemia, both quo ad vitam and quo ad 
valitudinem, is very favourable. The patients do not die of their 
anaemia, and the treatment, in spite of the relatively short period 
of observation (about 1 month in more than 95 per cent of the 
eases), brought about a considerable improvement or a return to 
normal values. This applies to both the number of the red 
corpuscles and the amount of haemoglobin. 

The treatment consisted of: 1) in the cases of the L diet 
group and when no econtra-indication existed, a change of diet 
to the BIIe type; 2) administration of iron, mostly in the form 
of ferrum reductum in a dose of 1 gr. 3 times daily; sometimes 
smaller doses were given: Sol. citr. ferric. chin. 4/300 one table- 
spoonful 3 times daily. A few patients, in whom the desired 
effect was not obtained by treatment with ferrum reductum, 
were given instead ferrostabil, 1 gr. 3 times a day; 3) treatment 
with quartz and carbon are lamp; 4) some patients with a lowered 
B. M. rate were given thyroid tablets, 0.3 gr. 3 times a day, 
provided this relatively large dosage was tolerated; 5) liver 
preparations in the form of raw liver or hepatotal were also 
given occasionally. 

In the great majority of the cases several of the above- 
mentioned methods of treatment were employed simultaneously. 
It is therefore difficult to draw any definite conclusions con- 
eerning the value of any of them. It was in the interest of both 
patient and hospital that recovery was effected as soon as possible, 
beeause the hospital was overcrowded with patients, a state of 
things which greatly hampered the progress of these investiga- 
tions. Nevertheless, in working up the data, we endeavoured to 
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obtain an idea of the value of the various therapeutic measures 
from the comparatively small number of cases where only one 
method of treatment was employed. Fortunately there are cases 
of that kind and also cases where one method was ee by 
another, when the former proved ineffective. 

The greatest interest is attached to those cases of anaemia in 
the L diet group in which the only method of treatment employed 
was the change of diet mentioned above. In these cases, 30 in 
number, an improvement was observed in 19 of them. In 2 eases 
the improvement was considerable, a gain of: 4—d per cent 
weekly. No improvement occurred in 11 eases on change of diet 
alone. . 

Light treatment alone (9 cases) brought about some im- 
provement in 6 cases but none in the other 3 cases. 

All the 22 cases treated only with iron showed an improvement, 
which was Oo per 
_ cent weekly. 

In 2 eases out of 8 with a lowered basal metabolic rate the 
thyroid treatment seemed-.to have had a favourable effect also 
on the treatment of anaemia. 

In the other cases a combination of various methods of 
treatment was employed, and it is therefore impossible to draw 
any definite conclusions as to which method was the effective one. 

One thing, however, is clear, that when iron administration 
formed part of the treatment, the effect was more rapid and 
potent than in a combined diet and leght treatment without iron. 
No marked difference could be shown in the results of the iron 
treatment in the various diet groups. In a few eases no effect at 
all, or only very little, was obtained by using ferrum reductum, 
even when combined with diet and heht treatment. But the ad- 
ministration of ferrostabil in such cases always produced good 
results. In the great majority of cases, however, ferrum reductum, 
possibly combined with heht treatment and a change of diet, 
gave good effects. 

It was frequently observed during the treatment of these cases 
that the administration of iron produced good results in the: 
early stages, but afterwards failed or became less effective. This 
occurred as a rule in eases with a Hb content of 70—80 per cent 
and a red ecorpuscle count of 4—4.5 million. We feel almost 
certain that there was a causal factor in the anaemia in question 
on which iron medication has no effect. 
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G. Analysis of the causal relationship between 
the unvaried milk-meal diet and the 
occurrence of anaemia. 


In the same manner as it influences the eastric function, the 
diet may also have a toxie effect on the blood, either direct or 
indirect, owing to quantitative or qualitative deficiencies. 


Le Posie factors: 


It is inconceivable that the L diet, which consists chiefly of 
‘milk, flour, potatoes and butter, introduces into the organism 
any substances which, owing to their direct toxic effects, cause 
anaemia. The ingredients are of the best possible kind. The toxie 
factor should in that case be the character of these ingredients. 

Injuries due to the use of cereals is practically unknown in 
adults, and the so-called »Mehlnahrschaden» in infants are at 
present considered to be phenomena of inanition (FINKELSTEIN ). 
The theory of alimentary anaemia in children advanced by 
CZERNY, which created such a stir among pediatricians, and 
according to which it is contended that milk has a toxic effect, 
has also been discarded. With regard to this so-called milk 
anaemia, the existence of which is hitherto unknown in adults, 
two essentially different interpretations have been advanced. 
According to one interpretation the anaemia is due to the milk 
being deficient in biologically important accessory nutritive 
substanees (FINKELSTEIN, HoFMEISTER, ARON), while the other 
interpretation is that milk causes a toxic decomposition of the 
blood. According to the former interpretation there is thus pres- 
ent a form of hypovitaminosis. This possibility will be discussed 
later. These dietary anaemias exhibit no signs of increased 
blood destruction with enlargement of the liver and spleen due 
to haemosiderosis as the result of a toxie action, nor has there 
been shown any increase in the amount of bilirubin in the blood 
or of urobilin in the urine or any urobilinogen in the faeces. 

There is no reason for interpreting the anaemia in our material 
as a result of repeated infections or a constitutional weakness. 
There is nothing to indicate that infections are more common in 
the L diet group than in the other diet groups. To suggest the 
presence of a constitutional weakness in the large group of 
population subsisting on the L diet would be absurd. 
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2. Quantitatiwe under-nutrition. 


As shown above, a certain degree of quantitative under- 
nutrition is not infrequent in persons living on the L diet. The 
blood picture in a moderate degree of quantitative under- 
nutrition generally exhibits no changes. On the other hand, 
anaemia is not uncommon in under-nutrition, at least it is not 
inconceivable. JANSEN has shown that inanition anaemias have 
a high colour index. In some eases of inanition there is no 
anaemia, but the Hb value is abnormally high (J AKOBSTHAL, 
Zunrz and Loewy). On the other hand, BENEDICT and co-workers 
have shown that a decrease in the Hb content and in the number 
of red corpuscles occurs in under-nutrition. The fall in the Hb 
level is relatively greater than the diminution in the number of 
red corpuscles. Hence it must be a question of a secondary 
anaemia. Further, in under-nutrition the blood picture shows a 
leucopenia with a relative or absolute lymphocytosis. Thus the 
L diet anaemia present features analogous to those found in 
Inanition anaemia, but they are not so pronounced. 

The cases in the L diet group often showed a decreased basal 
metabolic rate, and there were definite reasons for assuming 
that this was due to a reduction in the internal secretory activ- 
ity. According to NAEGELI, BURKER and ASHER, haematopoiesis 
is regulated by the action of hormones. The regeneration of red 
corpuscles is slow in the L diet anaemia. It is therefore possible 
that an explanation may be found along these lines not only of 
the anaemia in the L diet group but also of the anaemia due 
to under-nutrition. On the other hand, the degree of anaemia 
does not by any means always correspond to the decrease in the 
basal metabolie rate, and in a great many eases no under-nutrition 
is demonstrable. 

As already pointed out (p. 57), under-nutrition cannot be 
regarded as a primary symptom, but rather as a secondary symp- 
tom due to certain deficiencies in the diet. 

In 13 men, or 39 per cent of the cases examined, belonging 
to the L diet groups, chiefly the Lla group, the basal metabolic 
rate was decreased. These showed an average Hb value of 84 
per cent. All men belonging to the Li diet groups had an average 
Hb value of 87 per cent, while the Lla group, to which most of 
the cases with a decreased basal metabolic rate belonged, had an 
average value of 85 per cent. Of the women, 37 (49 per cent 
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of all cases examined) showed a lowered basal metabolic rate 
with an average Hb value of 80 per cent, while the average value 
for women belonging to the li diet group was 78 per cent. The 
women in the Lia group, to which most of those examined be- 
longed, had an average Hb value of 75 per cent. 

This seems to indicate that the decreased basal metabolic rate 
and the anaemia are to be regarded as parallel symptoms due 
to the same cause, but relatively independent of each other. 


3. Qualitative under-nutrition. 


It has already been shown that the nitrogen content of the 
Lia diet is low. Records in the literature lend support to the 
view that the Hb value is reduced in a diet poor in nitrogen 
(ALBERTONI-Rossi, NASSE, VERDEIL, SUBBORTIN, v. HoEssuIN and 
GRAWITZ). Animal food increases the regeneration of the blood 
(Morawitz and Ktuu). Davies suggests that the anaemia of 
persons suffering from gastric diseases is due to the fact that 
they refrain from eating meat, which puts a greater strain on 
the stomach, and therefore change to a lactocereal diet, which 
is poor in iron. This deficiency of nitrogen thus seems to be a 
contributory factor in the origin of anaemia. 

Another characteristic feature of the L diets is their deficiency 
in iron. According to an analysis of the diet, the average iron 
intake of men is 17.5 (10.4—23.4) and women 11 (8.4—12.3) mer. 
The amount of iron which the organism requires daily to 
maintain a normal haemoglobin level is said to be 6—12 mer. 
From this we infer that the iron content of the diet is often too 
small. This relative iron deficiency is further accentuated by 
the fact that the resorption of iron is greatly reduced by the 
frequent occurrence of achylia (REIMANN and FritscH). Here is 
perhaps one explanation of the anaemia. Opinions differ widely 
with regard to the influence of an iron deficiency on the origin 
of anaemia. BUNGE’s classical investigations should be mentioned 
in this connection. Gorrr claims to have shown that BUNGE’s 
theories also apply to later ages. The results obtained in these 
studies by the administration of iron may be adduced as proof 
that a deficiency of iron is one of the causes of anaemia, whether 
we assume that the iron administered makes up for an existing 
deficiency, or, in the same manner as N&GELI and v. NoorpDEN, 
we consider that the iron stimulates the haematopoietic apparatus 
to a greater activity. 
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In the foregoing it was shown that anaemia is more common 
and much more advanced in cases with achylia than in those 
with gastric acid juice. The L diets, especially the Lla diet, 
bring about an increased frequency of anaemia. Anaemia is 
more common and usually of a more severe degree among women 
than among men. It is generaliv established that achylic anaemia 
occurs especially in women, and many authors are of opinion 
that generally speaking men never have achylic anaemia. It is 
evident, however, from our material that achylic anaemia is not 
infrequent in men, although not so frequent or so severe as in 
women (cf. Tables on pp. 1883—184). Most investigators are of 
opinion that anaemia in achylia is due to deficiency of iron, 
owing to the fact that achylia greatly inhibits the resorption 
of iron. OTTENBERG contends that achylic anaemia occurs more 
commonly among women because they are more subject to losses 
of blood owing to menstruation and pregnancy. In the same 
way we might be able to explain the more frequent occurrence 
of the L diet anaemias in women than in men. 

Opinions differ, however, as to the relationship between 
anaemia and achylia, whether the achylia is the primary factor 
or not. Most investigators are of opinion, in conformity to the 
view that the cause of the anaemia is a deficiency of iron, that 
the achyla is the primary process, that it existed before the 
anaemia (MEULENGRACHT). In our material anaemia frequently 
occurs alone, without any association with achylia, while on the 
other hand there are several cases of achylia without any evidence 
of anaemia. Therefore achylia and anaemia seem to be concurrent 
symptoms of the same cause. That anaemia is most frequent 
and most pronounced when it occurs simultaneously with achylia 
can be explained by the fact that the iron deficiency becomes 
more pronounced owing to the achyha. It is also possible that 
in eases where achylia is associated with anaemia the dietary 
factor becomes more effective. These persons live on a more 
unvaried L diet than do the others. 

All investigators are agreed that the picture of achylic anaemia 
is of a hypochromatie type. This type is also the most common 
one in the L diet anaemias, but the hyperchromatie type is 
found in quite a large percentage of the cases. The colour index, 
however, remains mostly at about 1. 

The following table shows the correlation between the colour 
index and the gastric acidity and the composition of the diet. 
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From this table it appears that hypochromatic anaemia is more 
frequent in the achylic cases than in the Congo positive cases 
and more common among women than among men. 

In the hyperchromatic cases the position is reversed. Hyper- 
chromasia is less common among the achylic cases than among 
the Congo positive cases and the material in its entirety, due 
to the better resorption of iron in the Congo positive cases. 

The blood picture in the L diet anaemia otherwise agrees very 
closely with the achylic anaemia. This applies to the anisocytosis 
and poikilocytosis, the osmotic resistance, the haemolysis and 
the number of blood platelets. The leucocyte picture, the 
predominance in women, the age, the course and the result of 
the treatment also agree very closely with the picture of achylic 
anaemia. On the other hand, it must be pointed out that the blood 
picture described in achylic anaemias cannot be considered 
characteristic enough to permit the diagnosis of achylic anaemia 
on the blood findings alone. A noteworthy feature is the colour 
index, as a rule about 1 in the L diet group (p. 188), frequently 
a little above 1. This feature, and above all the occurrence of 
the hyperchromatic cases, point to another origin than a deficiency 
of iron. This causal factor is found in the L diet itself, in which, 
as mentioned above, under-nutrition and lack of nitrogen or some 
correlative factor play a part in the genesis of the anaemia. It 
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can also be considered established, however, that achylia is of a 
certain importance in the origin of anaemia and its degree. 
Achylia alone, on the other hand, does not explain the anaemia, 
nor does the iron deficiency of the L diet explain it fully. True 
anaemias due to a deficiency of iron, to which the achyle 
anaemias belong, are characterised by a pronounced hypochromatie¢ 
blood picture. 

The question of hypovitaminosis will be discussed in a separate 
chapter. The composition of the diet predisposes to a B, D and 
possibly C hypovitaminosis. All these types of hypovitaminosis 
may give rise to anaemia, provided they .otherwise produce 
pronounced symptoms. The hyperchromatic feature of the 
picture may be explained by the occurrence of a B_ hypo- 
vitaminosis, since, aS far as we know, neither a C nor a. D 
hypovitaminosis without any manifest symptoms gives rise to 
anaemia. 


CHAD TEE V1. 


The Occurrence of Haematuria 
(Erythrocyturia) minima. 


When the author moved from Skane to Vasterbotten he was 
surprised to find that microscopical examinations of the urine 
of patients in Vasterbotten, contrary to his experience in Skane, 
frequently revealed the presence in the sediment of small 
quantities of red blood corpuscles, although there were no other 
signs of renal disease evident. Investigations were therefore 
carried out in order to study this condition and if possible to 
find out its cause. 

In 1914 Castro drew attention to the comparatively frequent 
occurrence of a mild haematuria, »erythrocyturia minima», in 
children. The cause of the disease was considered by CastTRO 
to be primarily an infection by some unknown agent, secondarily 
to be due to a constitutional disposition. , 

The material examined in the present investigation comprises 
patients admitted to the hospitals of Umea and Lund. The age 
of the subjects varies between 16 and 45 years. Careful selection 
was made and great care was taken to exclude all diseases and 
morbid conditions which might be thought to give rise to the 
presence of red corpuscles in the urine, particularly disorders 
of the kidneys and urinary tract, cardiac diseases, diabetes, 
arteriosclerosis, all febrile diseases, leukaemia and haemorrhagic 
diatheses. 

The urine was repeatedly examined after the patient’s confine- 
ment to bed, not only for the presence of albumin but also 
microscopically after centrifugalization. The examination of the 
Umea cases also included determination of the blood pressure 
and estimation of the blood urea and Strauss’ functional test. 
Apart from the presence of red corpuscles and a few solitary 
leucocytes in the sediment no signs of renal injury could be 
discovered. The material was divided into the following groups: 
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1) cases in which no red corpuscles could be detected inthe 
field of the microscope; 2) cases with an average of 0—1 red 
ecorpuscle per field; 3, ete.) cases with respectively 1—3, 4—6 and 
7—12 corpuscles per field. In no case did the number of corpuscles 
per field exceed 12. As a rule at least 20 fields were counted, the 
total number of corpuscles added and then the average number ot 
red corpuscles per field was calculated. A medium size Zeiss’ 
microscope was used with a * 7 eyepiece and objective D. 40, 
corresponding to a magnification of * 280. 

The following table gives the average number of red corpuscles 
per visual field found in the cases belonging to- the Umea and 
Lund materials. 


sere? mamves of 0 0—1 12:3 46 7-19 
red corp. per field 

Umea No. of cases... 545 98 65 7 7 
Lund * + Ss B90 32 7 0 Gg 








It will be seen from the table that the frequency of mild 
haematurias (with more than 1 red corpuscles per field) 1s much 
higher in the Norrland material, 10.9 per cent of 722 cases 
examined, than in the Skane material, 1.6 per cent of 432 cases 
examined. The difference, 9.3 per cent, cannot be due to chance, 
and is statistically significant. This accords with the general 
opinion that the present writer had formed, even if the difference 
is less than expected. 

The table also shows that the number of red corpuscles found 
in the sediment is greater in the Umea material than in the 
Lund material. 

Owing to the small number of cases of mild haematuria in 
Lund, the material will not be subjected to a further analysis. 

The sex incidence of haematuria in the Umea material is as 
follows: — 


Of 384 men 37 (9,6 2%) had mild haematuria (>1 red corp. per field). 
» 8388 women 39 (11,5 %) » » » (=a > » eae 


Thus the difference in frequency between the two sexes is small 
and is not statistically significant. 

The frequeney distributions among the different diet groups 
are shown in the next table. 
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In 181 eases belonging to the L diet groups, a mild haematuria 
with more than 1 red corpuscle per field was found in 12.5 per 
cent, in the B diets the number of affected amounted to 10.7 
per cent of the cases. This possibly signifies a shehtly higher 
frequency in the L diet groups. The percentage figures for the 
Lila and Bla groups are 11.5 and 8.7 respectively. For the BIIb 
diet group the figure is 12.5 per cent. We are therefore not 


The frequency of haematuria in relation to the various diet types. 
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justified in assuming that there is a definite correlation between 
the frequency of mild haematuria and the composition of the 
diet. Nor does there appear to be any definite correlation if 
regard is paid to the amount of fruit and vegetables in the diet. 


The a-diets comprise 432 cases with mild haematuria in 48 (11.1 9). 
The b- and c-diets AO 28. (12,5 2%). 


» » » » » » 


We should expect to find a definite correlation between the 
incidence of haematuria and the general tendency to haemorrhage 
as it appears from the bleeding test in venous stasis. The fol- 
lowing table, however, shows that there is no correlation between 
the two. 

According to Castro, one of the causes of erythrocyturia min- 
ima is infection. As far as our material is concerned, all cases 
of infectious diseases were excluded, also those who had recovered 
from a recent infection. It is obvious, however, that slight in- 
fections iare easily overlooked. 
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Red blood corpuscles 





Number of 0 7 1-28 oe = G Haematuria 
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In the first place one suspects infectious processes from the 
mouth cavity. Cases affected with tonsillitis were therefore ex- 
cluded as far as possible. Careful attention was, however, paid 
to the condition of the teeth and the gums. Examinations of the 
teeth and gums were made on 449 patients.. The results are shown 
in the following table. With regard to the condition of the gums, 
only severe gingivitis is noted, which is recorded by means of 
a plus sign; a minus sign denotes that no gingivitis was present. 


Correlation between red blood corpuscles in the urinary sediment and condition 


of teeth and gums. 
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Generally speaking, the same results were obtained in recording 
the frequency of haematuria in relation to the number of healthy 
teeth. The frequency of haematuria increases in proportion to 
the decrease in the number of healthy teeth. Thus it seems clear 
that the condition of the gums and of the teeth has an influence 
on the incidence of haematuria. The presence of a severe gin- 
oivitis increases the incidence of haematuria. The incidence is 
also increased in proportion to the number of carious teeth. Cases 
with false teeth are grouped separately, and even in this group 
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the incidence of haematuria is relatively high. As regards these 
cases it may be assumed that extensive caries as well as gingivitis 
had been present previously. 

The results of these examinations thus show that haematuria 
minima, at least in a great percentage of the cases, is to be 
considered as a slight renal infection, originating from an in- 
flammatory process in the teeth and gums. 


CHAPTER VIII. 


The Occurence of Deficiency Diseases 
(Hypovitaminosis). 


In an earlier chapter a brief account was given of the oceur- 
rence of hypovitaminosis due to the composition of the diet. It 
was found that none of the diets showed a total vitamin de- 
ficiency, but that a partial deficiency is possible in the Lla diet, 
especially in respect to vitamins B, C and D, while the B diet 
and particulary the S diet are deficient in vitamins © and D. 
The fact that there is no total absence of vitamins explains, as 
was expected, why no pronounced symptoms of deficiency diseas- 
es are manifested, or are at any rate very rare, in the Norr- 
land material, at least as far as adults are concerned. The vitamin 
requirement of children is relatively greater, and they are also 
more susceptible to a comparative deficiency. Hence the most 
pronounced symptoms should be expected in children. 

A relative vitamin deficiency, particularly in adults, is there- 
fore of importance, and may quite conceivably result in some 
form of ill-health as an expression of a latent hypovitaminosis. 
Such a diagnosis is, however, difficult to make, as the symp- 
toms are by no means always characteristic. The symptoms 
possibly existing may also be stationary, the primary or second- 
ary sequelae of a hypovitaminosis, as for instance, dental changes 
in a deficiency of vitamin D or C. Hence in these cases we are 
unable to submit the only reliable evidence of their being due 
to a hypovitaminosis, viz. that the symptoms disappear when 
food rich in vitamins is supplied. 

It is also possible that in a given ease there is a relative 
deficiency of more than one kind of vitamin, and that the 
symptoms observed are due to a combination of factors, which 
renders the interpretation still more difficult. The problem of the 
symptoms of latent hypovitaminosis still remains to be solved. 


MELLANBY and GREEN have shown that a latent hypovitaminosis 
is possible and is not merely imaginary. These investigators have 
also produced evidence to show that the margin between the 
optimal dose of vitamins and the protective dose necessary to 
prevent acute symptoms is very wide. The optimal dose is several 
times greater than the protective dose. Evidence in support of 
the view that a latent C hypovitaminosis occurs has been furnished 
also by Swedish investigators, such as HoJer, Westin and 
OHNELL, whose important investigations have contributed to the 
solution of this problem. 

After these general remarks we shall now proceed to a discussion 
of the symptoms in various forms of hypovitaminosis. The 
deficiency diseases occurring in man are A, B, C and D hypo- 
vitaminoses; as regards the B group chiefly B, and B, hypo- 
vitaminosis. 

As far as could be judged, the various types of diet contain 
an amply supply of vitamin A, and no ease of xerophthalmia, 
keratomalacia or hemeralopia was observed. Nor could it be 
shown for certain that infections are more common in the 
Norrland material. No nervous symptoms suggestive of ergotism, 
characterised by MELLANBY as a form of A avitaminosis, could 
be found in this material. Symptoms of a latent A vitaminosis 
are scarcely known. 

The amount of vitamin B (B, and especially B,) in the Lla 
diet is relatively small. Beri-beri, which is endemic among rice- 
consuming peoples and which is considered to be typical of a B, 
hypovitaminosis, is certainly not a pure form of deficiency 
disease (StTepp). Its principal symptoms, paralysis, oedema, 
exudate in the serous cavities, cardiac hypertrophy and heart 
failure, gastric and intestinal disorders, are not noted in this 
country. 

In addition to polyneuritic symptoms, which are considered to 
be pathognomonie of a B, hypovitaminosis, Hopkins, DRUMMOND 
and co-workers, Stepp and others have reported a disturbance 
of the metabolism in purely experimental B, hypovitaminosis. 
Loss of appetite and inanition seem to be practically always 
present. According to DrumMMonpd and co-workers, most of the 
symptoms discernible in a deficiency of vitamin B, are to be 
ascribed to inanition. One of these symptoms is the decrease in 
the basal metabolic rate (ABDERHALDEN and others) and another 
is the frequently observed disturbance of the carbohydrate 


208 


metabolism (RANDOIN and SimMoNneET). The atrophy and cellular 
degeneration demonstrated in most parenchymatous organs may 
be explained in this way. A deerease in the secretion of gastric 
juice due to a deficiency of vitamin B, has been shown to. oceur 
in dogs (MiyaperaA). In guinea-pigs pepsin is entirely absent in 
this condition (Danysz-MickeL, KoskowskI), and even the 
secretion of pancreatic juice is reduced (TsuKIyE and OKADA). 
These disturbances may perhaps also be attributed to the under- 
nutrition due to a B, avitaminosis. 7 

Degeneration and atrophy of the endocrine glands in B, 
avitaminosis have already been demonstrated by Funk and 
Dovueuas. Exceptions to this rule are the suprarenals and the 
pituitary body, -which are enlarged up to 2—3 times their . 
normal weight. 

Anaemia is a frequent symptom in guinea-pigs fed on a diet 
deficient in B, vitamin (ABDERHALDEN, WEILL and co-workers, 
PALMER and HoFFMANN). A reduction in the number of leucocytes 
and the presence of old degenerated polymorphonuclear cells are 
also frequently occurring phenomena. CasTLE and Srrauss have 
shown that pernicious anaemia is caused by deficiency diseases. 
The missing »anti-pernicious complex» is composed of two factors, 
one of which is present in meat (vitamin B,), the other in the 
gastric juice. When-completely formed, it is stored in the liver. 
Hence the extraordinary curative effect of liver treatment in 
pernicious anaemia. This also supplies the explanation of the 
effect of stomach extracts on this disease, for these preparations 
contain abundant quantities of muscle and also gastric juice. 
On the other hand, meat alone has no effect on the disease, but 
meat digested by gastric juice has. Thus the exogenous factor 
(vitamin B,) in the anti-pernicious complex is wanting in the 
Lia type of diet. In spite of the presence of achylia in a large 
percentage of the cases — not infrequently a severe achylia — 
in which it is impossible to produce hydrochloric acid secretion 
even with the use of the most potent stimulants, the endogenous 
factor in the anti-pernicious complex nevertheless seems to be 
present. Pernicious anaemia is a relatively rare disease in 
Norrland. At the Umea Hospital not more than 4—®5 patients 
are treated annually. This indicates that the frequently very 
severe achylia common among cases in the Lia diet group is not 
analogous to pernicious achylia, or that some additional factor, 
as yet unknown, is necessary for the development of pernicious 
anaemia. 
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The type of anaemia occurring in the L diet groups, however, 
has certain features similar to those found in pernicious anaemia. 
It is not a typical achylic anaemia nor an anaemia due to 
deficiency in iron. It contains a hyperchromatic element. This 
element is but lttle influenced by administration of iron. One 
asks oneself whether it is not the absence of the exogenous factor 
in the anti-pernicious complex (vitamin B,) which gives rise to 
this character of the L diet anaemias. 

If we compare the symptoms produced by the L diet it will 
- be seen that all of them can be explained as the result of a de- 
ficiency of B vitamin complex. The under-nutrition, which is 
diffieult to account for otherwise, as there is no lack of food 
among this population, is given a plausible explanation. This 
also applies to the decreased basal metabolic rate. The anaemia 
is explained partly by the achyha, partly by the iron deficiency 
of the diet, but some of its symptoms are explained by the as- 
sumption of a B hypovitaminosis. The gastro-intestinal disorders 
may partly be due to the easily digestible and non-stimulative 
diet, but a B hypovitaminosis may also be a contributory factor 
in the production of these symptoms. 

We have been able to show that all the symptoms are connected 
with the low content of animal protein in the diet. In the same 
proportion as the amount of meat in the diet is increased, the 
symptoms also disappear. The symptoms must therefore be 
caused by a deficiency of meat or some allied factor. Now meat 
contains vitamin B,, but the vitamin B requirement depends to 
a great extent on the amount of animal protein in the food, the 
vitamin B requirement decreases as the protein content increases. | 
Further, the L diet is also lacking in food prepared from animal 
viscera and eggs, which are important sources of vitamin B, and 
the bread is always made from wheatmeal and is unfermented. 
Thus the vitamin B content of the food is low, and, moreover, the 
composition of the diet increases the need for vitamin B. That 
it is not the small quantity of protein in itself which produces 
the symptoms is evidenced by the fact that a certain percentage 
of the forest-workers live on a diet, the protein content of which 
is as low as or even lower than that of the L diet, without 
manifesting these symptoms. But the protein in the diet of the 
forest-workers, however, is not infrequently made up of meat 
and food prepared from animal viscera. Diabetics who have been 
treated for many years with Petrén’s diet do not exhibit these 
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symptoms, although this diet contains very small amounts of 
protein. The protein in this diet, however, is mostly made up 
of eges, cereals and fish. Further, this diet consists of large 
amounts of vegetables, many of which are rich in vitamin B. 

Thus if the symptoms due to the L diet in the Norrland 
material can in all essentials be explained by the presence of 
a B hypovitaminosis, and there is much evidence to support 
such an assumption, it is quite remarkable that in this material 
polyneuritis, oedema or cardiac symptoms were not observed, and 
these are considered to be the principal symptoms of a B, 
hypovitaminosis. No instance of erythematous eruption suggestive 
of pellagra has been observed. Pellagra sine pellagra, that is, 
a B, avitaminosis without the characteristic eruption, may - 
occasionally occur. The exceedingly pronounced symptoms of 
oastro-enteritis, especially diarrhoea, so common in this disease, 
are not found to any great extent in our material. No morbid 
changes of the tongue or pronounced psychic symptoms were 
observed. There is nothing, however, that argues against the 
assumption that these »typical» symptoms are late manifestations. 
The early and latent symptoms of a B hypovitaminosis are, as 
already mentioned, unknown as yet. However, there is nothing 
that argues against but much in favour of the assumption that 
most of symptoms associated with the unvaried milk-meal diet 
are caused by a B hypovitaminosis. 

The typical symptoms of a C hypovitaminosis (scurvy) are 
mucocutaneous haemorrhages, changes in the bones and teeth. 
Cases with acute symptoms of scurvy were comparatively seldom 
met with in our material. During the 2 years in which these 
investigations were in progress only 6 cases of scurvy in adults 
were observed. In, addition, 1 case of vitamin C deficiency 
(Barlow’s disease) in a child was recorded. This cannot. be 
regarded as a high incidence, considering that about 20,600 
persons were examined and that special attention was paid to 
the occurrence of C hypovitaminosis. The cases of scurvy in 
adults observed by us are of particular interest. Three of these 
eases were forest-workers living on food brought with them from 
home, and the other three were female teachers, who had been 
prescribed a special diet on account of colitis. This seems to 
suggest that cases of C hypovitaminosis should be sought for 
among forest-workers, where, according to the dietary records, 
‘ they are also most likely to be found. 
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During the last few years attention has been drawn, especially 
since the publication of the investigations of WESTIN and OHNELL, 
to the occurrence of a latent scurvy, the principal symptoms 
of which are said to be an inereased tendeney to capillary 
haemorrhages and changes of the teeth. GOTHLIN devoted his 
attention chiefly to the tendency to haemorrhages, and believes 
that it 1s possible to determine the vitamin standard of the food 
by means of his »eapillary resistance test». We have made a 
close study of the technique and the value of different tests on 
.the tendency to capillary haemorrhages, and an account of these 
studies will be given in the following chapter. Here it need only 
be mentioned that the method we employed seems, as far as the 
results are concerned, to be quite on a par with GOTHLIN’s test. 
A positive result of the test cannot, as the examinations show, 
by any means be regarded as pathognomonic of a C hypo- 
vitaminosis. Under different physiological and _ pathological 
conditions it becomes positive, and it is not always positive 
even in pronounced scurvy. Nevertheless, the bleeding test is 
undoubtedly of value in the diagnosis of scurvy, even if it has 
been greatly overrated, not least by GOTHLIN. 

Aceording to WESTIN, the dental changes in C hypovitaminosis 
consist in the transformation of the odontoblasts into osteoblasts, 
which gives rise to the formation of compact bone instead of 
dentine. In addition a calcification of the predentine takes place. 
Inner dentine (denticles) is formed between the predentine and 
the layer of odontoblasts. By demonstrating these with the aid 
of radiography or still better by microscopical examination of 
decalcified teeth it is possible with a high degree of certainty 
to show a deficiency of vitamin C. 

WESTIN analysed his material in this respect and arrived at 
the eonclusion that latent scurvy is not uncommon in the 
Norrland material. In this connection a curious feature of the 
teeth, especially in the forest-workers, is worthy of note. Caries 
are very seldom present. The teeth are exceedingly hard and 
very firmly fixed in the jaw. The surfaces are greatly attrited 
and even. Often only a half or a third of each tooth is left. This 
type of teeth, in striking contrast to the brittle, highly carious 
teeth of the coastal population, seems to have a certain connection 
with a C hypovitaminosis. 

The changes found in advanced scurvy, pronounced swelling 
and congestion of the interdenticular papillae, which bleed 
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Spontaneously or on pressure, and a subsequent pronounced 
hypertrophic gingivitis with haemorrhages, were seldom met with 
in our material. An aspecifie gingivitis is, on the other hand, 
frequently found in connection with caries. - 

The relatively frequent occurrence of haematuria minima in 
this material does not seem to have any connection with scurvy, 
but is due to infection from the teeth and gums. | 

In the following chapter a description will be given of the 
technique employed in the capillary bleeding test and _ its 
diagnostic value, especially in the diagnosis of scurvy. 

The followine table shows the results of tests made on persons 
belonging to the different diet groups. For the sake of simplicity, 
only cases with more than 9 haemorrhages are recorded as. 
»positive» (ef. pp. 222—224). 


255 cases with Lla diet show more than 9 haemorrhages in 14 °/o 
: 31 » ee es » » » » » » x LO > 
188 » + ‘Lila » » » » » » » 8 » 
61 » tigen ra 8 9) > » » » » » eae ie a 
328 » » Bla eet at » » » » » fe 
335 > » Bib » » » » » » » (aes 
65 » ee RI Ke » » » » » : » FIL 35 
101 » Pee ctli ehavolercy ies » > » » » » oy Is 


If the L diets are compared with the B and 8 diets, and the 
a diets with the b and ¢ diets, we find that: 


. 


535 cases with L diet show more than 9 haemorrhages in 13 °/o 
728 » » B' » » » » » » » 8 » 
MO » » SS » » » » » » » Sa 
ot » » aa » » » » » se LOS 
A492 » » b or ec diet » » » » » » 9 » 


It will be noted that the Lia diet group shows the greatest 
number of positive cases, and next comes the BIIe diet group, 
which has the richest supply of vitamin C, since fruit and 
vegetables form part of the diet almost daily. The a diets have 
one feature in common in that they contain practically no fresh 
fruit or fresh vegetables. The most important supply of vitamim 
C is derived from milk and potatoes. Milk and potatoes are 
important ingredients in the L diets. Persons belonging to this 
group consume about one litre of milk a day, and the supply 
of milk is, as far as can be judged, greater than in the Ba 
eroup. Hence it follows that the La diets must possess a greater 
possibility of maintaining an adequate supply of vitamin C than 
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the Ba diets, and still more than the S diets, which have a 
smaller supply of vitamin C but nevertheless exhibit the lowest 
tendency to haemorrhages. 

There is another fact, however, which may furnish an explana- 
tion of the greater tendency to haemorrhages in the Lla diet 
eroup, and that is the great frequeney of achylia, as appears 
from the following table. 














NOS ae Congo neg Congo pos 
haemorrhages © 5: ODEO POS, 
Se" 126 cases 66 °/o | 87 cases 78 °/o 
4—6 Doi 12 %/o | 31 > 9 0/9 
7—9 te See To 20 > 5 Jo 
=> 9 29 3 — 5 28 — > 8 Jo 





Thus the tendency to haemorrhages seems to be more prevalent 
among the achylic cases than among the Congo positive eases. 
More than 9 haemorrhages occurred in 15 per cent of the Congo 
negative cases aS compared with 8 per cent of the Congo positive 
eases. The difference, 7% +3, is not statistically significant, 
but is probable. This difference may be due to several causes. 
Several investigators point out that the need for vitamin C is 
ereater in achyla than in a normal secretion of hydrochloric 
acid in the stomach. This may imply that the achylic cases have 
a less favourable vitamin C standard than the Congo positive 
eases. But it may also be possible that the same factor which 
gives rise to achylia also gives rise to an increased tendency to 
haemorrhages. Still, the difference in the bleeding tendency 
between Congo negative and Congo positive cases and between 
Congo negative and »healthy» cases with an adequate supply of 
vitamins in the food (p. 228) is comparatively small. The 
majority of the achylic cases do not exhibit any increased 
tendency to haemorrhages. This does not indicate the presence 
of a © hypovitaminosis in any particularly large number of the 
achylic eases, and still less that the hypovitaminosis is the cause 
of the achylia. The greater bleeding tendency in the L diet 
eroup, however, seems to be explained, at least in part, by the 
high incidence of achylia in this group. 

In the dietary anamnesis special stress was laid on the vitamin 
C content of the food in the form of fresh fruit and vegetables, 
and the varying amounts of vitamins are denoted by the letters 
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a,b and ec. An a diet contains practically no fruit and vegetables, 
b signifies that fruit and vegetables are eaten 1—3 times a 
week and ¢ implies that fruit and vegetables form part of more 
than 3 meals a week. But these designations do not convey any 
information about the amount of vitamin © supplied to the diet 
by other ingredients, such as milk and potatoes, ete. Some idea 
of this may be gathered, however, from the designations L, B 
and § diet, the meaning of which has already been explained. 
There is therefore some justification in our taking the designation 
b, and still more ec, to imply that the diet contains a greater 
amount of vitamin C than the a diets. 

The following table shows the frequency of achylie eases in 
relation to the amount of fruit and vegetables in the diet. 


~ 





a 2 . c 
Diet ow 

No.-ot Congo No. of Congo Nowok Congo 

cases neg. cases neg. cases neg. 
ib ae Sat 294. 68 yy, 19. | 26.1 %o "¢ ve 
12) dee 160 38 °/o 4] 44 %Jo” ~ -- 
(op Re a 390 14 Jo 264 12 eo — _- 
BEF cease — —- 21 19° Seer 28 tai 
Seeks 38 24°-Ah9 — = = == 


As seen from the table, there is no significant difference 
between the frequencies, of Congo negative cases in the different 
diet groups, with the exception of Lla and LlIb. But as the 
latter group comprises only 19 cases no conclusion can be drawn. 
The fact that there is no significant difference between the 
frequencies of achylia in the Lila and Lilb groups and the Bla 
and BIb groups also argues in some measure against ascribing 
the seeretory disorder to a C hypovitaminosis. 

It has already been shown (p. 164) -that the haemoglobin 
content is but little influenced by increasing the amount of fruit 
and vegetables in the diet. 

The following table shows the haemoglobin value in relation 
to the results obtained in the capillary bleeding test. 

It will be noted that there is no definite correlation between 
the haemoglobin value and the result of the bleeding test. 

This also indicates that the frequency of anaemia is not due 
to C hypovitaminosis, in so far as the capillary bleeding test can 
_be regarded as an indicator of the vitamin C level. 


No. of haemorrhages 0 1—3 3—) 6—9 > 9 

Men No. of cases 289 40 50 12 23 
IME (ebb: on) Ga: 91:8 92.3 ee 90.8 90.1 

Women No. of cases 229 38 83 45 5 
IMECENO: la) 2. 81.3 78.0 82.1 81.3 79.5 





The condition of the teeth and the gums in the different diet 
groups has been discussed already (pp. 106—107). Gingivitis is 
used here in a general sense; changes in the gums, specific of 
scurvy, were observed in but a very few cases. As shown by the 
result of the examination, gingivitis is very common. This is 
undoubtedly due partly to the great frequency of caries and the 
nature of the food, partly to the almost total lack of dental 
treatment in our material. 

Gingivitis, like caries, is common in the L diet group, and 
persons belonging to the S diet group have much better teeth 
than persons belonging to the other diet groups, especially the 
Lila group. Characteristic of the dental condition of the forest- 
workers are the firmly fixed teeth with deeply worn chewing 
surfaces. 

The following tables show the correlation between the dental 
condition and the results of the examinations of the tendency to 
capillary bleedings. 
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It will be seen from the tables that an increased tendeney to 
haemorrhages, more than 9 haemorrhages, is possibly more common 
when the denture is poor and the incidence of caries high and 
when artificial gums are used than when the denture is good 
and the percentage of caries low. On the other hand, an increased 
tendency to haemorrhages does not seem to occur to a greater 
extent in cases with gingivitis than in cases not affected with 
gingivitis. This can hardly be said to lend support to the view that 
the gingivitis in these cases is due to a deficiency of vitamin C. 

Dental caries is not a definite feature of scurvy, we are rather 
inclined to believe that the type of teeth, described above, 
frequently found among forest-workers, is a characteristic of 
this disease. The question may therefore be asked whether the 
creat frequency of caries is not due to a deficiency of vitamin 
D. The composition of the diet makes this more than lkely. 

Rickets is very common among children in Vasterbotten. From 
the reports of the district and school investigations it appears 
that in some districts from 33 to 67 per cent of the children 
exhibit signs of previous rickets. The dietary anamneses con- 
cerning the children are naturaily incomplete, but the Lila diet 
seems to the most prevalent one among the children. Climatic 
conditions compel the children to spend a great part of the year 
indoors and they cannot enjoy the beneficial effect of sunshine. 
It is noteworthy, however, that symptoms of a vitamin D 
deficiency in adults in the form of late rickets, osteomalacia and 
ostitis fibrosa are very rare phenomena. 

MELLANBY and his co-workers have demonstrated the influence 
of D hypovitaminosis on the frequency of dental caries in older 
children. 

In his analysis of the material, WESTIN, to whose work we 
refer the reader, was able to show the extensive occurrence of 
a deficiency in vitamin D, even among the cases subsisting on 
the Lia diet. The abundant amount of cereals in the diet might 
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be thought to play a certain role. But, according to WESTIN, 
a deficiency of vitamin C does not explain the inferior dental 
condition of cases in the L diet group. One of the causes may 
be found in the fact that the diet 1s composed of food elements 
finely broken up, which require very little mastication. It is 
not altogether improbable that the afunction or hypofunction in 
question may have a similar effect on the teeth as on other 
organs, that is, atrophy and decay. Further, cereal food is apt 
to undergo fermentation. This results in the production of acid 
produets, which attack the teeth, which is all the more true of 
this material, where care and treatment of the teeth are very 
much neelected. 

The dental condition in this material is of minor importance 
in the occurrence of achylia and anaemia. It is hardly possible 
that a deficiency of vitamin D in adults, with no demonstrable 
skeletal changes, impairs the secretion of gastric Juice and gives 
rise to an anaemic condition. In this connection attention should 
be called to the very striking circumstance that the haemoglobin 
level rises rapidly and the capillary bleeding tendency diminishes 
quickly in the months of April—June, due probably to the 
influence of sunlight. We shall recur to this point later. On the 
other hand, no seasonal increase in the incidence of achylia was 
observed in our material. - 

Thus the clinical examinations indicate that hypovitaminoses 
with pronounced symptoms .are very rare in the Norrland 
material. Only a few cases of scurvy were met with among the 
forest-workers or patients who had been put on a strict diet 
(see p. 210). 

With regard to latent forms of hypovitaminosis, the clinical 
examinations furnish a certain amount of evidence of the 
occurrence of B hypovitaminosis and possibly D hypovitaminosis, 
especially in the LI diet group. A latent C hypovitaminosis does 
not appear in the clinical picture, apart from the dental condition, 
which appears from WESTIN’sS investigations (Part III). The 
composition of the diet also suggests that a latent C hypo- 
vitaminosis may be a not infrequent phenomenon. 


CHAPTER IX. 


The Capillary Bleeding Test in Venous Stasis. 


The capillary bleeding test, especially the Rumprt-LeEEpeE test 
and Hess’ test for ascertaining the tendency to haemorrhages, 
has been considered to be very useful in ‘the diagnosis of scurvy. 
This question was brought to the foreground by GOTHLIN’s 
investigations. He has devised a new, »physiologically based» 
method, by means of which he considers that he is able to draw 
definite conclusions concerning the vitamin C level of the subject 
examined. When the present Norrland investigations were started 
we suspected the wide-spread existence of a latent scurvy in 
Norrland and that this latent affection was the cause of the 
prevalent symptoms of disease in that part of-the country. On 
that account the plan of the investigation included a special 
study of this problem. A new method of examining the tendency 
to haemorrhages was introduced. In addition, comparative studies 
were made later between our method and GOTHLIN’s test. 

We eall this test here’ »the capillary bleeding test in venous 
stasis». The name is rather lone and cumbersome. The most 
commonly employed designations, capillary resistance _ test, 
capillary fragility test and endothelial test, do not seem to us 
to be adequate, since there is no proof that the haemorrhages 
are due to ruptures of the blood vessels. They ean just as easily 
arise from diapedesis. Nor do these designations furnish any 
information as to the manner in which’ the capillaries were 
strained in the test. 


RumpeL and Leepe introduced the capillary bleeding test for the 
purpose of diagnosing scarlet fever. If the result of the test was positive 
it was considered to indicate the diagnosis of scarlatina. RumpeL and 
LEEDE point out, however, that the test may also give a positive result 
in other diseases than scarlatina, and occasionally even in healthy 
persons. They carried out the test by applying a rubber bandage upon 
the upper arm for some minutes (5—20) so tightly that a marked venous 
stasis was produced. If a large number of capillary haemorrhages 
appeared the test was looked upon as positive. 
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Hess considered the test to be especially. valuable for the differential 
diagnosis between haemophilia and purpura. By means of a bandage or 
a blood-pressure cuff applied for 3 minutes on the upper arm, he attempts 
to compress the blood vessels sufficiently to stop the venous blood flow, 
but not the arterial. The radial pulse must be easily palpable. According 
to Hess, this generally requires a pressure of 100 mm. Hg in adults and 
80 mm. in children. 

Boye and OHNELL recommend a pressure midways between the systolic 
and diastolic pressures, but later they seem to have determined the 
' pressure at 90 mm. 

STEPHAN, who has made a close study of the capillary bleeding test 
and also carried out extensive experiments with a cupping glass instead 
of a stasis bandage, has recommended the following technique for the 
test with a compression bandage: A stasis bandage, 5 cm. in width, is 
applied 4 fingers’ breadth above the elbow so tightly that the veins feel 
quite filled and the radial pulse easily palpable. He asserts that no 
definite pressure can be fixed. It will depend on the blood pressure. 
The duration of the stasis should be 5 minutes and the reading should 
be made after another 5 minutes. He is of opinion that the appearance 
of numerous haemorrhages on the hand and forearm is undoubtedly 
pathological. Haemorrhages on the upperarm, on the contrary, are of 


no importance. 
Finally, BAyer applies a pressure which is 10—20 mm. Hg below the 
systolic pressure, and fixes the stasis period at 5 minutes. 


As appears from the above brief survey of the different 
technique employed in performing the capillary bleeding test, 
there does not seem to be a uniform method. The inherent defect 
of most of the methods practised is that the pressure applied is 
not uniform. The pressure depends on the existing systolic 
pressure and possibly also on the diastolic pressure. To be able 
to form conclusions of universal appleability and especially to 
obtain comparable results from the eapillary bleeding test, 
performed in these different ways, it is necessary that the 
bleeding tendency varies with the rise and fall of the blood 
pressure so that, for instance, cases with high blood pressure 
should just as easily tolerate a static pressure of, let us say, 70 
and 140 mm. But this is by no means the case. The strain on 
the capillaries will vary considerably at different static pressures, 
and therefore the results of the tests will also be different. It 
was this fact that made it clear to us, at the outset of these 
investigations in the spring of 1928, that our first task was to 
find a suitable method for clinical use, with a constant statie 
pressure, over- or under-pressure. We persevered with this task 
during the whole of the latter half of 1928 at Umea Hospital. 
I shall not enter into the details of all the experiments made 
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with stasis bandage and cupping glass, variation of the stasis 
period, over- and under-pressure, various places of applying the 
stasis, ete. The subjects employed in the experiments were all 
healthy individuals of both sexes, who subsisted on a mixed and, 
as far as could be judged, vitamin-rich diet. The results of these 
experiments proved that the most suitable and simplest precedure 
was the following: -— | | 

A sphygmomanometer cuff, Riva-Roccr type, is applied at 
least 5 em above the elbow. The cuff is connected to a standard- 
ized manometer. The arm must not be washed or massaged before 
the test. By means of a rubber ball, air is pumped rapidly but 
steadily into the cuff until the pressure reaches 80 mm. He and is 
kept there for exactly 3 minutes. During the test, the arm is. 
held shghtly bent, supported horizontally if the patient is lying 
down, or on a level with the heart if the patient is sitting. After 
the test, the arm is rubbed hehtly from below upwards in order 
to remove the hyperaemia, and then a count is made of the 
number of’ haemorrhages within a circular area (4 em in dlia- 
meter) at the place where the haemorrhages are most numerous. 
The reading should be made in daylight or equally good il- 
lumination. The whole of the forearm should be examined very 
carefully. According to AscHorr and Kock, BiEricH, FEIG, SALLE 
and others, the hair. follicles are predisposed sites of the haemor- 
rhages in seurvy. After a few minutes the result of the reading 
is controlled, for it sometimes happens that the haemorrhages are 
more conspicuous after the lapse of a few minutes. Haemorrhages 
at the lower edge of the cuff, which are very common, are not 
taken into account. 

In making the test on children a lower pressure, 60 mm., should 
be apphed and the stasis time should be a little longer, 5 minutes. 

The reasons why the technique described above is the most 
satisfactory one are briefly the following: — A protracted time 
of stasis renders the test less suitable as a clinical method of 
examination. The duration of the stasis should therefore be as 
short as possible. This implies a higher static pressure. On the 
other hand, the duration of the stasis should not be too short, 
for the pressure in the veins and eapillaries requires a certain 
time to rise to its maximum level. The time required for this 
rise depends in a certain measure on the difference between the 
systolic pressure and the static pressure. The time of the rise 
should be approximately the same in different cases and should 
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not be too long, as under such circumstances the pressure in the 
capillaries will not remain effective for a sufficiently long period 
or perhaps be unable to produce any effect at all. Nor should 
the static pressure be too high, as in that case the difference 
between the systolic pressure and the static pressure will be too 
small, A suitable balance between the duration of the stasis and 
the static pressure with a comparatively short period of duration 
characterizes the test we employed. By simultaneously measuring 
the venous pressure (by means of a cannula introduced into one 
of the large veins of the forearm and connected to a manometer ) 
it was possible to demonstrate a relatively constant venous pres- 
sure in different cases, on the average 70 mm., with a relatively 
constant, not too long, rising time (==the length of time that 
elapses before the venous pressure becomes constant) of 75—-105 
seconds. With a higher pressure the rising time is considerably 
prolonged and shows a greater range of variation, owing to the 
fact that the difference between the systolic pressure and the 
static pressure is reduced to less than 25—30 mm., which proved 
to be the minimum pressure for obtaining a maximum venous 
pressure in a relatively short time. A static pressure of 80 mm. 
is therefore adequate in most cases of adults. The results recorded 
here agree very well with those found by Grinn, whose method 
of examination does not differ very much from ours. 

After the introduction of our test, which was employed thous- 
ands of times in the Norrland investigations, GOTHLIN published 
a deseription of a new method of determining the »capillary 
resistance». He considers that his test satisfies all the physiolog- 
ical requirements of such a test. 





GérHLIN also employs a Riva-Rocci cuff connected to a mercurial 
manometer. The static pressure is produced by means of a compressor, 
which operates a PoLLirzer balloon pump of the largest size. The pressure 
is applied for 15 minutes. The number of haemorrhages is read with 
the aid of a 5 D magnifying glass within a circular area 6 cm. in 
diameter (4 cm. in the case of children). The test is initiated with an 
examination at a static pressure of 50 mm. If no haemorrhages appear, 
the test is at once repeated on the same arm with a pressure of 65 mm. 
for 15 minutes. If a pressure of 50 mm. gives rise to 1—5 haemorrhages, 
no further measures are necessary. If more than 6 haemorrhages appear, 
the test is repeated on the other arm with a pressure of 35 mm. If one 
or more haemorrhages are obtained in this second test, the »capillary 
resistance» will be approximately 35 mm. The purpose of G06ruHLIn’s 
test is to obtain a numerical expression of the capillary resistance, 
which he divides into 4 groups. 
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1. Petechiae only with 65 mm. pressure or not even then. 

rR » 2 DU. 2S » not more than 6. 

3 » a ae a more than 6, but none at 35 mm. 
4, » pate. oF » 


If the outcome of the test corresponds to Group 3, °GOTHLIN considers 
it to indicate an indisputable but slight decrease in the capillary | 
resistance. Thus a test with a pressure of 50 mm. may suffice. If less 
than 6 haemorrhages appear, the vitamin C supply is adequate, but if 
the haemorrhages are more than six in’ number then the supply is 
inadequate. 

The objection which must @ priori be made against Gans method 
is that it is unsuitable for clinical use, and especially for mass examina- 
tions, because it requires a special set of instruments and in particular 
because it takes too long a time. GéruLin disregards the significance 
of the first stasis test with a pressure of 50’ mm., for he immediately - 
follows it with a second test on the same arm with a pressure of 65 mm. 
His first group should, in our opinion, be defined as haemorrhages 
appearing after 30 minutes at a pressure of 50 mm. applied for 15 
minutes and a pressure of 65 mm. applied for a further 15 minutes. 

-. The reason given by GOTHLIN for applyi ing a lower static pressure is 
tliat, if the capillary pressure is to rise in the shortest time possible to 
a value which can be read directly from an excess pressure applied 
from the outside, this pressure must only be sufficient to stop the 
venous flow. If the external pressure applied is greater than the diastolic 
pressure, it also implies, according to GorTHLIN, that the afflux of the 
blood is stopped for a part of the pulse period. In that way an individual 
variable is introduced unnecessarily, since the diastolic pressure differs 
in different individuals. To this it may be objected that the blood afflux 
is obstructed to a certain extent also by the, application of a pressure 
of 50 mm. (BExXELIUS), and that even here an individual variable is 
present, the magnitude of which depends on the elasticity of the blood 
vessels, the level of systolic pressure as well as that of the diastolic 
pressure. It may even be possible that this variable is neutralized in 
some measure by the application of a superdiastolic pressure. Further, 
GOTHLIN questions whether there is not a backflow of the blood in the 
capillaries during the pulse period at a superdiastolic pressure. Apart 
from the fact that such a phenomenon has not been demonstrated, it 
is problematic as to how it influences the tendency to haemorrhages. 
The best way to decide the advantages of the various methods is by 
actual tests and then compare the results obtained. That is what we did. 


The first question in judging the value of the test is: What 
result does it yield when used on healthy persons whose diet 
contains an adequate supply of vitamin C? Another question 
closely connected with this is, when can the test be regarded as 
positive, in other words, when can a pathologically increased 
tendency to haemorrhages be considered to be present. In healthy 
persons, whose intake of vitamin © was, as far as could be judged, 
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adequate, the test, performed according to our technique, gave 
the following results: — 


Of 162 men 141 (87 2%) had O—-3, 19 (12 9%) had 4—6, 0 had 7—9, 2 1,2 9} 
> 9 petechiae. 
Of 258 women 196 (72 %) had 0—3, 42 (16 %) 4—6, 10 (4 9%) 7—9, 20 (8 %)} 
=> 9 petechiae-. 


In 35 healthy persons, whose diet contaimed, as far as could 

be judged, a sufficient supply of vitamin C, the test was made 
on both arms. The result was that 17 (about 50 per cent) showed 
no haemorrhages in either arm, 10 exhibited 1—6 haemorrhages 
in one arm but none in the other. The maximum difference 
between both arms of the same person was 6, and the maximum 
number of haemorrhages in a single arm was also 6 (2 eases). 


The same examination performed according to G6THLIN’s technique 
gave practically the same results. G6OTHLIN says that he has never found 
a difference of more than 2 haemorrhages between the two arms. 


On account of the results obtained and especially in view of 
the difference in the number of haemorrhages in the two arms, 
BEXELIUS suggested a modification of the test in that a cuff was 
applied to each arm, the cuffs being connected with the rubber 
bulb by means of a Y-shaped tube, and the average number of 
haemorrhages recorded. 


In 40 patients the capillary bleeding test was made on one arm, 
according to GOTHLIN’s method, with a pressure of 50 mm. Hg and by 
our technique on the other arm. The result was that in 12 cases the 
same number of haemorrhages was found in both arms. In 23 cases 
there was a difference of 1—5 haemorrhages, in 5 cases there was a 
difference of more than 5 haemorrhages. In 3 of the last. mentioned 
cases, where the differences were 8, 11 and 21 respectively, the higher 
number was shown GOTHLIN’s test. In 2 cases with a difference of 6 and 
8 haemorrhages our method showed the greater number. In 22 cases 
GOTHLIN’s method gave a higher number of haemorrhages than was 
obtained by our method. In all cases GoéruLin’s method gave on the 
average a little above 1 haemorrhage more than did our method. From 
these examinations it appears as if GOTHLIN’s test was somewhat more 
strenuous than the method employed at Umea. 

Another series of comparative tests between GoOrHLIN’s method and 
ours, carried out by another investigator, gave the following result: — 
The examination comprised 48 cases. In 18 cases the same number of 
haemorrhages was obtained by both methods, in 25 cases the Umea 
method showed a greater number of haemorrhages and in 5 





©) cases the 
greater number was obtained by Goruity’s technique. In only 8 cases 
was the difference more than 6 haemorrhages. In 6 of these our method 
showed the greater number; 4 cases would have belonged to G0rHttn’s 
Group 2, although by our method they exhibited 12, 12, 19 and 20 
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haemorrhages respectively. The cases examined by GérTHLIN’s method 
showed 0, 2, 5 and 4 haemorrhages respectively. In the two cases which 
with GOTHLIN’s method showed a higher number of haemorrhages, 15 and 
19, our method revealed 6 and 10. In this series of examinations our 
method showed an average of a little above 1 haemorrhage more than 
the number obtained by Goruity’s method (this calculation does not 
include a case which showed 300- haemorrhages when examined by 
GOTHLIN’s technique as compared with 400 haemorrhages in an examina- 
tion by our method). 

In 40 patients chosen at random (some of whom might thus be sus- 
pected of having an increased tendency to haemorrhages) the test was 
made on both arms with a stasis duration of 15 minutes and a static 
pressure of 50 mm. In 10 cases there was a difference of more than 
5 haemorrhages between the two arms. According to GOTHLIN’s method, 
8 of these cases would have shown a positive result, GOTHLIN’s Group 3, 
on one arm, but a negative result on the other arm, if the pressure 
applied in the examination is limited to 50 mm. for 15 minutes. Fur- 
ther, in another 3 of the cases showing a slight difference, one arm would 
belong to his Group 3 while the other would belong to Group 2. 

A similar examination was made with our technique on another 40 
patients. In 6 cases there was a difference of more than 5 haemorrhages 
between both arms. None had more than 9 haemorrhages on one arm. 
All the cases belonged to the group 7-9 haemorrhages (on the arm 
showing the greater number). Of the cases in which the difference in 
the number of haemorrhages on both arms was less, one case should 
also belong to this group as far as one arm was concerned, while the 
other arm belonged to the group 4—6 haemorrhages. 


From the above it can be adduced that, as far as the results 
obtained are concerned, GOTHLIN’s method does not differ es- 
sentially from ours. Its superiority over ours is open to doubt. 
Besides, it requires a considerable time to perform, and is there- 
fore unsuitable for clinical use, and, moreover, special appliances 
are necessary. 

Cases exhibiting more than 20 haemorrhages are recorded 
separately by us and correspond, on the whole, to GOTHLIN’s 
Group 4. 

From the above-mentioned findings in healthy persons with 
an adequate supply of vitamin C in their food, we are justified 
in recording the result of the capillary bleeding test as negative 
(normal) if the number of haemorrhages found is less than 7, 
doubtful, if 7—9 haemorrhages are counted and positive (patho- 
logical) if more than 9 haemorrhages are found. 


The Capilary Bleeding Test with Physico-chenical Irritants. 


It has been previously demonstrated that various kinds of 
physiological irritants cause an increase in the number of haem- 
orrhages in the stasis test, e. g. by Mayer after cleansing the 
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skin with alcohol and ether, by WauTerRHOFER by means of heht 
blows on the arm at the site of the trauma. Further, WaAutsr- 
HOFER and Bayer found that heat and irradiation enhanced the 
tendeney to haemorrhages in venous stasis. These observations 
were confirmed, and also augmented, as will be shown below, by 
examinations made at Umea Hospital (BExeEuius) and at Boras 
Hospital (OprINn). 

' After a hot vapour bath there is almost regularly an increase 
in the number of haemorrhages. 

A hot-water bath at a temperature of 38° C. does not increase 
the number of haemorrhages, but when the temperature of the 
water is raised to 40° C. the number is regularly increased. 

A dessert-spoonful of pine-oil added to the bath-water causes 
a considerably increased tendency to haemorrhages, and the same 
effect is produced by brushing and rubbing the skin. 

Treatment with a quartz or are-lamp, or ultra violet rays for 
10—15 minutes brings about a great increase in the bleeding 
tendency. Local eczema and treatment with irritating ointments, 
such as sulphur and resorein, have the same effect. 

All the conditions mentioned are associated with a general or 
local hyperaemia. As a rule the increased tendency to haemor- 
rhages disappears in the space of 1—-2 hours, at the same time 

as the hyperaemia decreases. 

On the assumption that hyperaemia was the cause ie the in- 
ereased tendency to haemorrhages, a further series of tests was 
carried out at the Umea Hospital. These tests showed that phy- 
sical exercises and work cause an evident increase in the tendency 
to haemorrhages (BExeEurus). These examinations also proved 
that hyperaemia brings about an increased tendency to haemor- 
rhages, and that the test should be made after the subject has 
rested. With regard to school children, it should be pointed out 
that the test should not be made after play-time. 


The Capillary Bleeding Test mm Relation to Age and Sex. 


Bayer and ScHUMACHER, using Rumpel-Leede’s method, obtained a pos- 
itive reaction in practically all infants even after : 
in children of 2—6 years of age the test was positive in 83 per cent of 
the cases, and in children 6—12 years of age it was positive in 75 per 
cent of the cases. On the average haemorrhages appeared more frequently 
in boys than in girls: In an examination of 700 children (with a stasis 
period of 5 minutes) with the application of a static pressure of 15—20 
mm below the systolic pressure of school children in older children, and 
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10—12 mm below in infants, Bayer found an increased tendency to 
haemorrhages in 62 per cent of the cases (51 per cent for boys and 73 
per cent for girls). At the age of 1/-—6 years haemorrhages appeared 
in 69 per cent of the examined cases. In new-born babes, he found the 
tendency to haemorrhages to be very pronounced. 


. 


Most investigators found a greater tendency to haemorrhages 
in adult women than in adult men (STEPHEN, Voor, Bayer, 
Boye). 

At the Umea Hospital 10.1 per cent of the 1128 persons above 
15 years of age examined showed an increased tendency to haem- 
orrhages (more than 9 haemorrhages) — 12 per cent of 4579 
women and 8.2 per cent of 549 men. These figures do not in- 
elude cases affected with diseases which might be thought to in-. 
erease the tendency to haemorrhages. Most of the cases were 
between 30 and 40 years of age. No marked difference was found 
at different ages in either men or women. No increase could be 
demonstrated at the menopause. 

STEPHEN’ and Voat have observed an increased tendency to 
haemorrhages in connection with menstruation and the meno- 
pause, STEPHEN also at the climacterium virile. No exact figures 
are available. Boye was unable to demonstrate any increased 
tendency to haemorrhages in associtation with. menstruation. 

With regard to the influence of menstruation on the tendency 
to haemorrhages, the followimeg results were obtained in our 
material: — 


Menstruation week 84 cases, 30 % of which showed more than 3 haemorrhages 


Postmenstr. » Ios » 34 ) » » » » » 3 » 
Intermenstr. » Py > SN x» » » » wiles » 
Premenstr. » 134° 5 oo & » » » ~ 3 » 


The number of cases examined amounted to 356. As only a 
very small number of the cases exhibited more than 9 haemor- 
rhages, the values given in the table are based on the occurrence 
of 3 haemorrhages. 

The varying number of cases in the different weeks is due 
to the fact that the weekly examinations, to a certain extent, 
cover different cases, because all the cases examined were not 
under our observation for the entire menstrual cycle. Thus a 
slight, but not statistically significant, increase in the tendency 
to haemorrhages is seen to occur in the week preceding men- 
struation. | 


Seasonal Variations in the Capillary Resistance. 


If a positive result of the bleeding test is due to a C hypo- 
vitaminosis the frequency of such results, as far as Norrland is 
concerned, should be much greater during that part of the year 
when potatoes and milk are most poor in vitamin C and when 
potatoes begin to be searece in many places, that is, in the months 
- of May and June. In Upper Norrland, the ground is still covered 
with snow until the middle of May, the cattle are not put out 
to pasture until the end of June, and new potatoes are not procur- 
able until the end of July or the beginning of August. Fresh 
vegetables are hardly ever eaten, and are not ready for use until 
the end of July. © 

In view of these conditions a study was made of the tendency 
to haemorrhages in different months of the year. Mention has 
already been made of the serial examinations of patients at the 
hospital. The present examinations were mostly made on the 
same cases. As regards the influence of the seasons on the 
tendency to haemorrhages, it was not possible to follow the same 
case for several months. Instead we had to be content with 
recording the results obtained from different cases. ,In order to 
obtain a greater uniformity only the test made in conjunction 
with the first examination has been taken into account in each 
case. Thus each individual is represented by only one determin- 
ation. The results shown in the following curve inelude cases 
with more than 9 haemorrhages. The Umea material comprises 
1156 cases, fairly evenly distributed in the different months. 


Seasonal variations in the tendency to capillary haemorrhage. 
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The material collected at Lund consists of 1171 cases, 5 per 
cent of which gave more than 9 haemorrhages in the capillary 
bleeding test in venous stasis. 
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The curve for ‘the Umea cases shows.that in April the 
haemorrhagic tendency is very pronounced, but afterwards there 
occurs a great decrease. In the Skane curve a similar, but not 
so marked, decline takes place already in Mareh. From what 
was said above, it is unreasonable to suppose that this decrease 
in the haemorrhagic tendency is due to an increase in the vitamin 
C content of the food. The fall in the curve takes place at a 
time when the supply of vitamin C in the food is lowest, that 
is, when there is a risk of a C hypovitaminosis. Some other 
factor must be involved; this is undoubtedly to be found in the 
insolation which is most intense, as far as Norrland is concerned, 
in the spring-time. 


The Effect of Varwus Drugs on the Tendency to Haemorrhages. 


STEPHEN and others have demonstrated that the inhalation of narcotics, 
the use of such remedies as trypaflavine, iodine and especially injections 
of salvarsan preparations bring about an increased tendency to haemor- 
rhages. 


From our investigations it appears that treatment with 
mereurial injections is attended by an increasing tendency to 
haemorrhages. On the other hand, no marked effect could be 
demonstrated after treatment with opium (Tinectura opi 10—15 
drops 3 times daily), potassium iodide, 3—6 grams daily, 
potassium bromide, 3—6 grams daily, the medication being 
continued for a period of 2—4 weeks. It is worthy of note that 
a few cases with pronounced bromism and iodism did not show 
any increased haemorrhagic tendency. Nor did the applheation 
of salicylic acid (8—6 grams daily) produce an increased tendency 
to haemorrhages, not even when symptoms of salicyhe intoxication 
were present (5 eases with heavy breathing, tinnitus, slight 
deafness, ete.). 

Neither could any definite imerease:- in the tendency to 
haemorhages be demonstrated after imjections of neosalvarsan 
(10 cases). 











The Capillary Bleeding Tendency wm Diseases. 


According to the reports in the literature, the capillary bleeding test 
seems to show an increased tendency to haemorrhages in scarlet fever 
(RUMPEL-LEEDE, BENECHE, CLAKESON, MEYER, FrEIG and others), measles, 
influenza (BENECHE), syphilis, lupus, gonorrhoea, psoriasis, eczema (MEYER, 
MAyYR), pernicious anaemia, diphtheria, sore throat (MEYER), diseases ot 
the endocrine organs, especially exophthalmic goitre (STEPHEN). In ad- 
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dition, STEPHEN states that the following conditions give a_ positive 
»endothehal symptom»: injury to the endothelia cells due to poisons. 
bacterial toxins, metabolic products and medicaments, disturbances of 
the capillary tonus due to disease of the peripheral sympathetic nervous 
system or its cerebral centre. 

STEPHEN considers the test to be of no importance as an isolated 
symptom. Several authors have found it to be of no value as a differ- 
ential diagnostic measure in children, who normally show a great 

tendency to haemorrhages. Boye finds an increased haemorrhagic tend- 
~eney in arterial hypertonia, in polyarthritis and disorders of the en- 
docrine glands. He considers that there is a connection between the 
tendency to haemorrhages and a general diminution of the individual 
»psycho-physical turgor». He finds an increased tendency to haemorrh- 
ages to be common in neurosis, especially if it is associated with vas- 
omotorial disturbances. BouvrENHOFER and Bayer record positive bleeding 
tests in latent morbid conditions of various etiology. BoGENHOFER is of 
opinion that there is a certain familial predisposition to a positive 
haemorrhagic tendency. Hess, OHNELL, Bove and GO6THLIN consider the 
test to be of very great importance for the diagnosis of latent scurvy. 
Most of these authors, however, consider this symptom to be insufficient 
erounds for diagnosing the presence of latent scurvy, and require further 
anamnestic and clinical evidence. GOTHLIN considers his test to suffice 
for establishing the occurrance of an inadequate vitamin C level, even 
if no other symptoms are present. Later his attention has, however, 
been directed to the influence of certain physico-chemical irritants and 
certain diseases on the tendency to haemorrhages and he makes reserv- 
ation accordingly. 


The following table shows the results of the test in 2127 cases 
at the Umea Hospital, grouped in respect to the nature of the 
diseases. 

The following observations may be made with regard to the 
contents of the table. In polvarthritis it is particularly the 
primary chronic form which shows an increased haemorrhagic 
tendency. In hypertonia, an increased tendency to haemorrhages 
is met with chiefly in that form of the disease occurring in older 
persons in association with arteriosclerosis (29 per cent). Younger 
persons affected with nephritis (16 cases) showed no increased 
haemorrhagic tendency. 

In regard to neurosis, the tendenev to haemorrhages occurs 
chiefly in cases with pronounced vasomotorial symptoms with 
marked dermographism, which agrees with Boys’s findings. 

As regards the cause of the increased tendency to haemorrhages 
in various diseases it may be considered to arise in some of them, 
e. g. polyarthritis, sepsis, exophthalnic goitre, owing to a capillary 
hyperaemia. In jaundice and pernicious anaemia that can hardly 
be the cause. In these diseases the increased haemorrhagic tendency 
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The Capillary Bleeding Test in various Diseares. 
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presumably arises from an injury to the endothelium, from the 
same cause aS STEPHEN considers it to occur, for instance, in 
scurvy. It is also possible that this explanation apples to other 
diseases attended by an increased tendency to haemorrhages. 

The generally accepted view is that the capillary bleeding test 
gives a positive reaction, above all, in scurvy. 

Unfortunately we have little experience of the value of the 
test in scurvy, for our material does not contain more than 6 
cases with an established diagnosis of scurvy. In all 6 eases there 

‘5 cases of aortic insufficiency, all of them with more than 9 haemorrh- 
ages are not included here. 

” Most of the positive cases had pronounced vasomotorial symptoms. 
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was a history of a diet very deficient in vitamin C. All of them 
showed subcutaneous haemorrhages, especially on the legs, 
gingivitis with haemorrhages and, in one ease, also haemorrhages 
from the kidneys and intestines. Three of the patients were 
forest-workers, who subsist, especially during the months of 
January—April, on a diet consisting of bread, butter, dumplings 
fried in fat, coffee and bacon. Potatoes hardly ever formed part 
' of the diet. The other three patients were female teachers who 
had been put on a restricted diet owing to colitis. In two eases, 
one in each group, the result of the bleeding test was negative, 
one of them showing 3 haemorrhages and the other 5. A few 
days later one of them gave a very pronounced positive bleeding 
test, the other was not examined again. All six patients became 
free from symptoms when fed on a diet rich in vitamin C. Thus, 
judging from these few cases, it appears that secorbutic patients 
as a rule, but not always, give a positive reaction to the capillary 
bleeding test, but not in all stages of the disease. 

GOTHLIN looks upon the bleeding test, performed according to 
his technique, as a measure of the vitamin C standard of the food. 
In some quarters his view has been accepted unreservedly, and 
nowadays the diagnosis of scurvy is not infrequently made on 
the basis of his test without any other symptoms of the disease 
being found. The author has examined 10 eases of this kind, 
who, in spite of the employment of anti-scorbutic treatment, 
continued to show an increased tendency to bleeding. Two of 
these cases manifested symptoms of exophthalmic goitre, three 
had pronounced symptoms of neurosis with marked dermo- 
graphism, three exhibited signs of hypertonia and one was 
affected with a shght chronic polyarthritis. In the tenth case 
there was no demonstrable cause of the positive reaction to the 
bleeding test. Thus, it can be regarded as established that the 
capillary bleeding test is a valuable aid in diagnosing a C hypo- 
vitaminosis, but the diagnosis should not be made on the result 
of the test alone, whether it be positive or negative. The diagnosis 
must be supported by an anamnesis ot a diet poor in vitamin C 
and by other clinical symptoms. 

In proof of the correctness of the above observations it may 
be mentioned that, apart from certain diseases, there are not 
infrequently cases with pronounced tendency to bleedings without 
any demonstrable cause. We have seen several such eases, all of 
which were carefully examined. In particular, thorough ex- 
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aminations of the blood were performed and exhaustive inquiries 
regarding the diet were made so as to rule out the possibility 
of a © hypovitaminosis being’ present. 

Capillary bleeding tests were made once a week on a large 
number of patients, alternately on the right or left arm. The 
same diet, rich in vitamin C, was given all the time. It was 
then shown that in 126 initially negative cases (less than 3 
haemorrhages) the number of haemorrhages increased to more 
than 9 on 12 occasions, without any demonstrable cause.- Among 
them there were no less than 4 cases with more than 20 haemor- 
rhages, the present writer being one of the 4. Thus there cannot 
be any doubt whatever that there are cases with a marked 
tendency to bleedings for which no cause can be demonstrated. 


~ 


CHAPTER xX. 


Summary and Survey of the Clinical Symptoms 
Produced by the Unvaried Milk-Meal Diet. 


On account of the extraordinary eonditions under which the 
inhabitants of Upper Norrland live, especially the isolation and 
climatic factors, their diet must be very unvaried. 

Broadly speaking, three different types of diet can be dis- 
tinguished: 1) the unvaried milk-meal diet, the L diet, used 
chiefly by the agricultural population, especially in the coastal 
district, 2) the pork or bacon diet, the S diet, most common 
among the forest-workers, and 3) the mixed diet, the B diet, 
which is the usual diet in the more densely populated localities, 
towns and industrial communities. 

In its extreme form the L diet consists of flour, milk, potatoes 
and a little butter. As a rule the flour is fine-bolted barley and 
wheat flour, the bread is the so-called clap-bread, thin, hard- 
baked bread made of barley. In addition, breakfast usually in- 
cludes a small amount of boiled salt herring, and Sunday dinner 
is generally supplemented with fruit soup, made of dried fruit. 

The S diet is chiefly made of bacon, fat American and lean 
Swedish bacon in about equal quantities. A very important in- 
eredient of the S diet is flour, usually fine bolted wheat flour, 
bread — as a rule coarse and hard-baked — and more seldom 
potatoes, milk and butter. 

The B diet is much more varied and consists of meat, fish, 
pork or bacon, potatoes, milk and butter. 

Between these three main types of diet there are numerous 
transitional types. Among them may be mentioned the LII diet, 
which includes meat or fish, but only twice a week at most, 
otherwise this diet is the same as the LI diet. If meat forms 
part of the S diet 2—3 times a week it is designated SII. Of 
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the B diet two different types may be distinguished. If meat, 
bacon or fish are taken 3 or at most 4 times a week, the diet 
being otherwise unvaried, resembling the L diet, it is called BI, 
while the BII type of diet contains meat, bacon or fish at least 
5 times a week. | 

Fresh fruit and vegetables are seldom eaten by the native 
population of Norrland, except the inhabitants of the towns. 
The addition of the letter a to the symbol of the diet signifies 
that fruit and vegetables are eaten once or twice a month at most, 
which is the most usual. To denote a more abundant supply 
of fruit and vegetables the letter b is employed if these ingredients 
are eaten once or twice a week, and the. letter ec if they are taken 
more than twice a week. 

In Skane and Vastergétland, where comparative investigations 
were carried out, the BIIb and Bile types of diet are the most 
common. 

The consumption of coffee in. Norrland is very great. As a 
rule, the forest-workers drink 9—-12 cups a day, the average 
consumption of the rest ,of the population being 5—8 cups a 
day, 1—2 cups being drunk the first thing in the morning. 
Children are usually given from 1 to 3 eups a day. In Skane 
and Vastergotland the consumption of coffee seems to be lower, 
only one-fourth — one-third of the inhabitants consuming more 
than 4 cups a day. | 

Snuff-chewing is very common among the men in the rural 
districts of Norrland and among the forest-workers, where it oc- 
eurs in 42 per cent of the cases. The figure for the hospital 
material is only 27 per cent, which is due to the fact that this 
material includes a relatively large number of people from the 
towns, where snuff-chewine is not so extensive. In the provinces 
of Skane and Vastergotland only 20 per cent of the men chew 
snuff. 

Tobaceo-smoking, on the other hand, is more common in 
southern and central Sweden. That is also true of the con- 
sumption of spirits, which is comparatively low in Norrland. 

An analysis of the most unvaried types of diet, based on 
weighines of the dietary constituents, gives the following  re- 
sults: — 

The calorie content of the L diet is comparatively low, averag- 
ing 2840 calories per day (2090--83350) for men and 1687 (1498 
—1876) for women. The protein content is low, being on the 
average 85.5 g. (09.1—110.9) for men, and dl.4 g. (49.s—60.s) 
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for women. The greater part of the protein is derived from 
vegetable sources. 

The fat content is also low, but on the other hand the supply 
of cereals is ample. The iron content is also low, averaging only 
17.5 mg. (10.4—23.4) for men and 11 mg. (84—12.3) for women. 

The diet of the forest-workers, the S diet, has on the other 

hand, a very high calorie value, the average daily calorie intake 
‘being 5176 calories (3718—6966). From */, to */, of the number 
of calories is derived from fat. 
The protein content of the diet of the forest-workers is rela- 
tively low, on the average 100 @. (42—184). It is derived to no 
small extent from vegetable sources, but a large part of it is 
derived from meat and milk. 

The iron content of the diet of the forest-workers varies between 
36 and 78 mg. 

An estimation of the amounts of the different vitamins, based 
on the composition of the various diets, indicates that as far as 
the Lia diet is concerned there is a risk of a vitamin B deficiency 
and in certain months of the year also a deficiency in vitamins 
C and D. | 

The § diet shows a certain lack of vitamin C, and in winter 
also of vitamin D. 

In conformity with the low ealorie content of the food, cases 
of the LI diet group show a decreased basal metabolic rate. In 
addition to under-nutrition, the low protein content of the food 
or a correlated factor (B hypovitaminosis) plays a part in the 
decrease in the basal metabolic rate. 

An increased glucose tolerance and a reduced reaction to 
pharmacodynamic tests with adrenaline, pilocarpine and atropine 
are also found in cases belonging to the L diet group, indicating 
a lowered tonus of the vegetative nervous system and the endoc- 
rine apparatus. This disturbance may either be secondary, an 
expression of a functional adaptation to the under-nutrition, or 
more directly produced by the low content of animal protein in 
the diet or a B hypovitaminosis associated with the composition 
of the diet. The latter explanation apples also to an under- 
nutrition which is not due to an insufficiency of food but to 
a reduced need for food. It is not improbable that the above- 
mentioned etiological factors cooperate. 

The incidence of achylia is much higher in Norrland than in 
southern and central Sweden or any other place, judging from 
the records published in the lterature. 
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According to the results of the investigations made at Umea, 
Lund and Boras, the frequency figures are 39.41 per cent (4568 
eases examined), 14.7 per cent (433 cases examined) and 13.5 
per cent (525 cases examined) respectively. 

In a selected material, from which diseases with’a tendency 
to decreased gastrie secretion were exeluded, the frequency of. 
achylia in the same three localities is 31.3, 10.9 and 9.3 per cent 
respectively. 

The acidity values in EH.-B. tests on Congo positive cases are 
also lower in Umea than in Lund and Boras. The difference 
in the total acidity values is respectively 9 and 12 units. 

The frequency of achyla is greater among women than among 
men and increases with advancing age. | | 

The degree of the secretory disturbance, estimated from the 
total acidity value following an EH.-B. test. meal and other tests 
(fractional gastrie analysis with and without simultaneous in- 
jections of histamine and neutral red) is frequentiy very high 
in the achylie cases in Norrland. In more than half the cases 
the peptic digestion is also very greatly reduced. 

The value of the various methods of examination for estimating 
the degree of the achylia is considered. 

In the achylic cases, an examination of the gastric contents 
following the ingestion of an E.-B. shows defective digestion in 
69 per cent of the cases. Mucus in pathological amounts was 
found in 27 per cent of the cases. : 

The symptoms in the Norrland achyliecs resemble those in 
uleer (acidism) in not less than 38 per cent of the cases. In 
the Congo positive cases such disorders are found in only 28 
per cent. Nevertheless, the frequency of peptie ulcer is much 
higher among the Congo positive cases, 19 per cent as compared 
with 5 per cent. The symptoms of acidism consist of pains and 
burning sensations in the epigastrium shortly after a meal, es- 
pecially if the food is unsuitable. The pain is generally relieved 
by taking food. »Sour» eructations and vomiting are not in- 
frequent. 

Mild gastric disorders, mostly in the form of a sense of fullness 
and oppression in the epigastric region, occur as frequently in 
Congo negative as in Congo positive cases, 36 and 37.5 per cent 
respectively. 

Intestinal disorders occur in 35.5 per cent of the achylic cases, 
mostly in the form of very severe constipation and _ stereoral 


diarrhoea. Permanent diarrhoea is found in 7.5 per cent of the 
eases. The corresponding figures for the Congo positive cases 
are 17.4 and 3.4 per cent respectively. 

The results of the district investigations show that 30 per cent 
of the 1690 adults examined are suffering from gastro-intestina. 
disorders. In general gastric symptoms seem to be twice as 
common as intestinal symptoms, and are as a rule of a mild 
character. 

Among the inhabitants of the coastal district the incidence ot 
digestive disturbances is especially high. In some villages 49 
per cent of the inhabitants have such disorders. The incidence 
among the forest-workers is 20 per cent. 

In school children (3220 cases examined) gastro-intestinal 
symptoms, mostly in the form of intestinal disorders, are found 
in 11 per cent. 

The composition of the diet is the decisive factor in the 
frequeney of achylia in Norrland. In the various L, B and S 
diet groups achylia occurs in respectively 55, 18 and 21 per cent 
of the cases. The frequency of achylia among users of the most 
unvaried milk-meal diet (the Lia diet) amounts to 68 per cent. 

It is of particular interest to note that in the group of »healthy 
and control cases», in which no gastric or intestinal symptoms 
were present, the frequency of achylia is still more predominant 
in the Lila diet group. The frequency figures for the Lla, B 
and 8 diet groups are 79, 12 and 5 per cent respectively. The 
cause of this is to be found in the fact that among the eases 
with gastric disorders, which form the great majority of all cases, 
there are quite a number with gastric and duodenal ulcers, which 
predispose to an increased secretion of acid. If the cases with 
ulcers are omitted, the frequency of achylia among patients suff- 
ering from »stomach troubles» in the Lila diet group will be the 
same as among the healthy subjects. 

It can also be shown that the incidence of achylia in the L 
diet group, and especially the Lila group, is higher in all age- 
classes than in the other diet groups. 

The higher incidence of achylia amongst women is mainly due 
to the fact that women subsist to a greater extent on the L diet 
than men. 

The consumption of coffee is somewhat greater in the L diet 
group than in the B diet group. Excessive coffee-drinking, how- 
ever, seems to predispose to an increased acidity and cannot ex- 


plain. the difference between the frequeney of achylia in the 
various diet groups. 

Snuff-chewing frequently gives rise to severe achyla, but this 
habit is equally common in all diet groups except among the 
women, who do not use snuff. Thus snuff-chewing cannot ex- 
plain the high incidence of achylia in the L diet group. 

Defective teeth are more common among the cases belonging 
to the L diet group than among those belonging to the B diet 
eroup, and are more frequent in women than in men. A poor 
dental eondition, which is much more common -among the pop- 
ulation of Norrland than among the populations of southern and 
central Sweden, predisposes to a certain degree to achylia, but 
not to such an extent that it can alone explain the high incidence 
of achylia in Upper Norrland. The cases in the L diet group, 
both those with good and those with bad teeth, show a much 
oreater frequency of achylia than the corresponding cases in the 
other diet groups. 

Helminthie infection (Dibothriocephalus latus), the incidence 
of which is very high in certain parts of Upper Norrland, does 
not play any decisive part in the frequency of achylia. 

Thus the causal factor of achylia is the unvaried milk-meal 
diet. 

Achyla has been, produced in a number of cases by changing 
the B diet to the Lila diet, and on substituting the Lla diet 
with the BII diet the achylia has ‘usually disappeared, as 
shown by the results of the treatment. The treatment of the 
achylic eases belonging to the L diet group consisted of a grad- 
ual change to a mixed diet of meat, eggs, fish, fruit and green 
vegetables. The medicinal treatment in later years consisted in 
the administration of inf. amar. alk. 300, potass. bromide 20 and 
Ext. Belladonnae 0.20, 1 tablespoon X 3 daily before meals. The 
last-named remedy was given in eases of too rapid emptying of 
the stomach, otherwise tinct. nue. vom. 0.3—0.5 X 3 was given 
instead. As a rule the patients did not tolerate hydrochloric or 
citric acid medication, which was the most usual »medicine» for 
achylia in the first years. 

In spite of the relatively short period of observation, from 4 
to 6 weeks, a marked improvement or a restitution of the gastric 
funetion occurred in 36 per cent of the cases re-examined. The 
achyle cases belonging to the L diet group showed a much better 
prognosis than those belonging to the other diet groups. 


239 


Prognosis, however, depends on the degree of the functional 
disturbance, estimated from the total acidity value after the 
ingestion of an E.-B. test meal and the result of the fractional 
analysis with or without the injection of histamine and neutral 
red. But even in the most severe degrees of functional disturb- 
ance an improvement seems to be possible, at least in cases 
belonging to the Lila diet group. All cases with a total acidity 
value below 9, where the achylia has subsided, belong to this diet 
oroup. 

. The cause of the achylia-promoting effect of the L diet cannot 
be of a toxie nature. 

A constitutional etiology cannot be considered to come into the 

uestion. The population investigated belongs to the same race 
and lives, with the exception of the diet, under the same con- 
ditions. 

The L diet is a diet which to a great extent relieves the work 
of the digestive apparatus, owing to the fine disintegration of 
the food and its deficiency of meat, fruit and vegetables. Herein 
perhaps lies the cause of its achylia-promoting effect. | 

The L diet is also characterized by certain quantitative and 
qualitative deficiencies, which have an influence on the secretion 
of gastric juice. The other symptoms associated with the L diet, 
especially the under-nutrition and the decreased basal metabolic 
rate, can hardly be explained solely as an adaptive measure. It 
is therefore not improbable that the frequency of achylia is due 
to the same factors as give rise to the above-mentioned symptoms. 
The impaired function of the endocrine apparatus, which is 
especially evident in the decreased basal metabolic rate, is of 
no decisive importance in the occurrence of achylia. In the achylie 
eases the basal metabolic rate is just as often decreased as normal, 
and not infrequently the decreased basal metabolic rate is as- 
sociated with a normal rate of gastric secretion. 

The combination of ulcer and achylia is remarkably common 
in the Norrland material. Achylia was found together with an 
ulcer, demonstrated on X ray examination in the form of a niche, 
in the stomach in 21 per cent of the cases, and in the duodenum 
in 13.3 per cent. In the Boras material, comprising 307 ulcers 
demonstrated in the same manner, achylia was found in only 1 
ease, the ulcer being localized to the pylorus. In this case the 
total acidity value was 20. 

The achylia in the ulcer cases is often very severe. In about 


240 


50 per cent of the cases the total acidity value in an E.-B. test 
meal was lower than 9. Several cases also show a negative Congo 
red reaction on fractional analysis with and without histamine. 
In a few of these cases there was no excretion of neutral red 
either. et 

Uleers are more frequent in the B diet group than in the L 
diet group, especially in the Lla group. In the L diet group 
ulcers are more common amongst the Congo positive than amongst 
the Congo negative cases. In 52 of the 230 Congo positive cases 
(23 per cent) and in 11 of the 284 Congo negative cases (4 per 
cent) a niche could be shown on X ray examination. The achylic 
cases with ulcers mostly belong to the L diet group, particularly 
to the Lia group. The frequency figure for the Lla group is 
29 per cent, for all L diets it is 17 per cent and for all B diets 
9 per cent. 

It appears as if the incidence of ulcers is higher in Vastergot- 
land than in Vasterbotten. At any rate haemorrhages undoubtedly 
‘oceur 5 times as frequently in the Boras hospital material as in 
the Umea material. More than 50 per cent of haemorrhages in 
the Boras material must be classified as large and dangerous. 
Perforations, too, are more frequent in the Boras material. The 
eause of this difference in the nature of the ulcers is to be found 
in the difference in the composition of the diets. In the Boras 
district the diet is a pronounced meat diet. In the coastal district 
of Vasterbotten, from which the Umea ‘Hospital receives most of 
its patients, the diet is predominantly of a lactocereal character. 
In 32 cases at the Umea Hospital with severe or dangerous 
haemorrhages reliable information as to the diet was available. 
Of these cases, 31 belonged to the B diet group, and 1 to the 
Lia diet group. Of 18 eases with shght haemorrhages, 17 be- 
longed to the B diet group and 1 to the LII diet group. Thus 
the milk-meal diet seems to afford a certain protection against 
the occurrence of ulcers, and if ulcers appear in cases belonging 
to this type of diet, they seem to be of a less severe nature. 

Disturbances of the intestinal function are also more common 
in Upper Norrland than in southern and central Sweden. In less 
than half of the material examined evacuation can be characterized 
aS normal; most frequently there is constipation attended by 
subjective trouble. This is true of all diet groups, but especially 
of the L diet group, which is at least partly explained by the 
finely disintegrated elements of the food, which is poor in 
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cellulose. Conditions in Norrland are specially favourable for 
the »domestication svndrome», which seems to be of importance 
for the occurrence of constipation. 

Pronounced wtestenal disorders are also frequent in Norrland, 
due chiefly to the higher incidence of achylia. It is a remarkable 
fact that the L diet achylia is much more seldom associated with 
intestinal disorders than the achylia occurring in the B diet 
group. The intestinal disorders vary also in character in the 
different diet groups. In the achylic cases in the L diet group 
they most frequently consist of severe constipation and stercoral 
diarrhoea, while in the B diet group they mostly consist of 
ehronic diarrhoea. This seems in some measure to indicate that 
the L diet achylia is of a different nature from that of the B 
diet achylia. 

Bad teeth as well as abuse of coffee seem to give rise to a 
slight inerease in the frequency of intestinal disorders, but only 
with respect to the frequency of diarrhoea. Therefore these two 
faetors cannot explain the frequent occurrence of constipation 
and stercoral diarrhoea in the Norrland material. The cause of 
these disorders is the same as that of the slow evacuation of the 
faeces, mentioned above. 

The intestinal digestion in. the Norrland cases of colitis is 
eood almost without exception. Even amone the achyle cases 
signs of a poor digestion of muscle fibres were very rare. The 
digestion of fat was good in all cases. Kermentative dyspepsia 
was observed in only one instance. 

Prognosis of the intestinal disorders was very favourable. 
More than 90 per cent of the cases showed improvement on 
dietary treatment. 

Estumations of the haemoglobin content in children of various 
ages, based on a material consisting of 2808 boys and 2916 girls 
in Norrland and 236 boys and 267 girls in Skane, show agreement 
between the two areas of investigation up to the age of 13 years, 
but after this age the Skane children have 4—-5 per cent higher 
values than the Norrland children. The cause of this difference 
will be discussed below. 

In the first year of life there is a. fall in the Hb level, then 
follows a gradual rise, which in the case of girls reaches its 
maximum at the age of 16—17 years and in the ease of boys at 
17—-18 years. Up to the age of 13 vears both boys and girls show 
corresponding Hb values. After that age the Hb level is higher 
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in boys than in girls, and this difference in level remains 
throughout life. . 

The changes in the number of red corpuscles follow somewhat 
the same lines, except that the variations are not so marked. 

The average Hb values in adults in Norrland are, according 
to the hospital examinations, 90.2 per cent for men and 80.2 per 
eent for women, the corresponding values in Skane are 95.4 and 
88.1 per cent and in Vastergotland 98.2 and 92.5 per cent. The 
difference, which is statistically significant, between the Norr- 
land material on the one hand and the Skane .and Vastergotland 
materials on the other is 5.2 and 8 per cent respectively for men 
and 8 and 12 per cent for women. The variation coefficient is 
much greater in the Norrland cases than in the cases from 
Skane and Vastergotland, which indicates a higher incidence of 
anaemia in Norrland. 

In the Norrland material 44.6 per cent of the men and 42.1 
per cent of the women show subnormal Hb _ values. The 
corresponding figures in the Skane and Vastergotland materials 
are 11.3 and 6.4 per cent and 11.59 and 3.9 per cent respectively. 

The composition of the diet seems to have a very great 
influence on the Hb value.. An inerease of the B component, 
that is an increase in the amount.of animal protein in the food, 
brings about a rise in the Hb level. The average Hb value of 
men subsisting on the Lia diet is 86 per cent, while that of 
women is 74.5 per cent. The corresponding values for the BIIb 
diet group are 94.5 and 87.9 per cent. The difference is 9.9 per 
eent for men and 138.1 per cent for women. The difference 
between the Hb values of the Norrland cases and those of 
southern and central Sweden is due to the diet. The reason 
why this difference is not evident before the age of 13 years 
is partly because the diet of children is practically the same 
all over the country. 3 

If fruit and vegetables form part of the diet a sheht increase 
seems to occur in the Hb value. 





A moderate consumption of ecotfee, not more than 5—8 cups 
a day, does not seem to have an unfavourable effect on the Hb 
level in adults. On the contrary, a sheht rise in the average 
Hb values seems to follow an increase in the coffee consumption 
up to the limit just mentioned. This rise is probably only 
apparent, because a decrease in the consumption of coffee to 
less than 5 cups a day is very often due to ill-health, and there- 


243 


fore the materials with varying consumptions of coffee are not 
directly comparable. A consumption of more than 8 ecups of 
eoffee daily seems as a rule to cause an evident, thought not 
oreat, fall in the Hb level. 

Snuff-chewine and consumption of spirits do not seem to have 
any definite effect on the Hb value, nor does infection with 
tapeworms appear to affect the Hb level. 
~ Overerowding and stuffiness seem to cause a slight anaemia 
in children and women. On the other hand, the long distance 
to school or house work does not appear to have any definite 
effect on the Hb value in children. 

Pregnancy and lactation, however, cause a considerable fall 
in the Hb level. With regard to pregnancy this fall is especially 
marked after the third and subsequent gestations. 

The Hb value varies according to the season of the year, as 
shown by examinations carried out in different parts of the 
country. Seasonal variations were found in the Hb values 
obtained in the different areas investigated. The course of the 
Hb curve, however, is the same everywhere, a fall occurring 
during the autumn months, reaching the lowest poimt in January 
-—Mareh, and then a rise in spring, the maximum being reached 
in the summer months. 

The Hb value for the various districts in Vasterbotten 
increases the farther one gets inland. This difference is partly 
due to the composition of the diet (the L diet is less common 
in the interior of the country) and partly to the higher altitude 
above sea-level. The latter factor, however, cannot explain the 
oreat difference between the Hb value of the children in Tarna 
and that of the chiidren in the coastal district. This difference 
amounts to no less than 14.3 per cent. As mentioned above, the 
dietary factor does not play such an important role in the case 
of children as in that of adults. The explanation is certainly to 
be found in race-biological factors. The children in Tarna are 
to a great extent of Lappish origin and subject to other laws 
of growth. The blood picture of the Tarna children already at 
the age of 12 years resembles that of adults. 

The great frequency of anaemia in the L diet group is partly 
due to the high incidence of achyla in this group. Achylic 
anaemia occurs mostly among women but is also met with in 
men. Achylia is not, however, the only cause of the greater 
frequency of anaemia in the L diet group. Both the achylic 
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cases and the Congo positive cases in this diet group have 
considerably lower Hb values than the corresponding cases in 
the B diet groups. : 

The occurrence of intestinal disorders cannot explain the 
difference between the Hb values of the different diet groups. 
Bad teeth cause a slight decréase in the Hb value in both the 
L diet group and the B diet group. The effect is not so great, 
however, as to be able to furnish an explanation of the difference 
between the average Hb values of the different diet groups. The 
Hb value of the cases belongine to the B diet group having the 
poorest dental condition is higher than that of the cases belonging 
to the L diet group with a good dental condition. 

A careful examination of the L diet anaemias shows them to 
be of both a hyperchromatic and a hypochromatic character. 
The colour-index is often lower than 1 but not infrequently 
above 1. When the amount of animal protein. in the diet 
increases, the frequency of the hyperchromatie type decreases. 

Anisocytosis and poikylocytosis are found relatively often. 
A slight increase in the size of the red corpuscles is not 
infrequently seen. No nucleated red corpuscles were ever found. 
Signs of increased destruction of the red corpuscles in the form 
of an increased bilirubin value in the blood and a pathological 
amount of urobilin in the urine could not be demonstrated in 
any case. 

The resistance of the red corpuscles ‘to the action of hypotonie 
saline solutions was fairly normal. 

As regards the leucocytes, a slight degree of a relative 
lymphocytosis was met with. 

Arneth’s blood picture showed a slight shift to the right. 

The prognosis of the anaemia is favourable. The administra- 
tion of iron brings about a rapid improvement, the haemoglobin 
level rises in a short time to 76—80 per cent and the number 
of red corpuscles increases to 4—4.5 million. It is rather difficult 
to get above this value. It takes quite a long time and to attain 
this goal a change of diet is probably necessary. Simply a 
change from the L diet to the B diet brings about an improvement, 
but not so rapidly as the iron treatment. Treatment with liver 
preparations seems to have only a little effect on the Hb level, 
at least as far could be ascertained during the short period we 
had the patients under observation. 

With regard to the causal relationship between the L diet 
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and the anaemia the following points are worthy of mention. 
It is hardly probable that the diet itself produces any toxie 
effect. The cause is to be found in quantitative and qualitative 
deficiencies in the L diet. Under-nutrition is present in at least 
part of the cases belonging to the L diet group and it may also 
have a certain influence on the anaemia. A decreased basal 
metabolic rate occurs both with and without anaemia and, like 
the under-nutrition, is to be regarded as a parallel symptom 
with the anaemia. 

The L diet is poor in iron, and this deficiency becomes still 
more marked by the frequently simultaneous occurrence of 
achylia, which makes the absorption of iron more difficult. The 
L diet anaemia is therefore to be regarded as essentially an 
anaemia due to iron deficiency. 

The L diet anaemia, however, presents certain features which 
are not compatible with the type of anaemia due to iron deficiency, 
in particular the not infrequent hvperchromatic feature and in 
a certain measure the result of the treatment. Thus there is 
probably another causal factor besides the iron deficiency. It 
seems probable that this factor is a B hypovitaminosis. 

A slight haematuria is frequently found in the Norrland 
material without any other simultaneous nephritic symptoms. 
It does not seem to have any definite connection with the 
composition of the diet, nor did the capillary bleeding test show 
it to be associated with an increased tendency to haemorrhages. 
Infection of the teeth and gingivae, on the other hand, seems 
to be an important etiological factor. 

The composition of the food showed that the amounts of 
vitamins B, C and D in the L diet were very small, and that 
the diet of the forest-workers was deficient in vitamins C and 
D. The assumption of a B hypovitaminosis would explain most 
of the symptoms of the Lia diet. The fact that no evident 
signs of a B hypovitaminosis were found does not exclude the 
possibility of its being present in a latent form. 

Scurvy as an expression of a C hypovitaminosis is seldom 
observed in Norrland, only 6 cases being met with. Of these, 
3 were forest-workers and 3 female teachers who had been put 
on a diet on account of colitis. However, a latent C hypo- 
vitaminosis is not infrequent in all diet groups, as shown by 
the dental examinations made by Westin. But it can hardly 
explain the symptoms of the Lla diet. 
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The occurrence of a D hypovitaminosis does not seem to be 
uncommon among children, a fact shown by the district in- 
vestigations and the dental examinations (WestTIN). In adults, 
on the other hand, no signs of a D hypovitaminosis in the form 
of late rickets, osteitis fibrosa or osteomalacia were observed. 
Nor can a latent D hypovitaminosis alone explain the symptoms 
of the Li diet. 7 | 

As a switable method of testing the tendency to haemorrhages 
we recommend the application of a static pressure of 80 mm. on 
the upper arm for a period of 3 minutes by means of a Riva- 
Roeei cuff. The number of haemmorrhages appearing are 
counted within a circular area of 4 em. in diameter. Particular 
attention is paid to haemmorrhages from the hair follicles on 
the fore-arm. Haemorrhages occurring along the lower edge of 
the cuff are left out of account. Up to 6 haemorrhages appear 
relatively often in healthy persons whose diet contains an 
adequate supply of vitamin C. If the test 1s made on both arms 
‘a difference of up to 6 haemorrhages is not infrequently obtained, 
in healthy persons with a. sufficient amount of vitamin C in 
their food. The appearance of less than 7 haemmorrhages should 
therefore scarcely be of any importance. A reaction with 7—9 
haemorrhages is regarded as doubtful, while more than 9 
haemorrhages seem to point to an increased tendency to bleeding. 

Women exhibit a somewhat ereater tendency to haemorrhages 
than men. It is most marked in the week preceding menstruation. 
The test gives a positive reaction (with increased numbers of 
petechiae) in various kinds of hyperaemic conditions in the arm, 
for instance, on mechanical, chemical and thermic irritation. 

Certain medicinal substances, especially mercurial preparations, 
also produce an inereased tendency to haemorrhages. 

The same thing apples also to certain diseases, particularly 
sepsis, exophthalmie goitre, erythematous febrile diseases, per- 
nicious anaemia, jaundice, hypertonia, due to arteriosclerosis, 
polyarthritis, eczema, achylia and vegetative neuroses. Seurvy 
seems to be very frequently, but not always, associated with an 
increased tendency to bleeding. 

Finally, the test is frequently positive in healthy individuals 
with an adequate supply of vitamin C in their food. In these 
eases the result of the test may even vary from week to week. 

Examination of an extensive material shows that the tendeney 
to haemorrhages varies according to the:seasons of the vear. It 
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is most pronounced in Mareh—April, diminishes greatly in April 
in Skane and in May—June in Norrland. These _ seasonal 
variations cannot be associated with the vitamin C content of 
the food, but are due to the radiation of light. The decrease 
takes place when the vitamin © content of the food, especially in 
Norrland, is lowest, that is when signs of a C hypovitaminosis 
are mostly to be expected, unless the radiation of leht on the 
skin is also to be regarded as a cause of their absence. 
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CHAP nike 
Introduction 


by 


G. WESTIN, 


The Preface to this work and »Antecedents and planning 
of the Investigation» (Chap. II of Part I and Section 1 respec- 
tively) describe the result of Inquiries and the course of events 
which induced the Director-General of the Medical Board to take 
steps to extend the scope of the so-called Norrland Investigation 
which had been started at the Umea Hospital by Dr. Martin Opin. 
The aforesaid parts of the work also shed some light on the 
reasons for including the dental investigation. When collaborating 
with Dr. J. A. Hoézrr, the present Director-General, in a study 
of scurvy In guinea-pigs (1924—1925), I had already had my 
attention drawn to the possibility of the widespread existence of 
latent scurvy in Sweden, notably in the northern parts of the 
country. Upon my continuing the study of the dental changes 
in cases of scurvy in Man, I was able to confirm my view that 
this assumption was justified partly by the evidence of numerous 
discoveries made from amongst a large body of private research 
material of my own, partly as a result of my collaboration with 
Dr. H. OuNneEtt and of his studies of latent and manifest scurvy in 
Sweden. During the years 1926—1929 I was afforded an oppor- 
tunity of working for two periods with Dr. M. Opin at the Umea 
Hospital and collecting selected material relating to about 60 
suspected cases of latent scurvy or an ascertained lack of vitamin 
C. Already before the Norrland Investigation began I had 
been able from clinical and histo-pathological studies of this 
material to convince myself of the presence of latent dental 
scurvy in Upper Norrland. However, its scope, degree of severity 
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and medical significance were unknown factors. No causal 
connection with dental caries could be traced; as a matter of 
fact, both Opin and I were of the opinion that of the various 
pathological conditions to be found in the dentures available 
for study-in the hospital material, latent scurvy might occur 
primarily in such cases from amongst the inland population as had 
types of denture showing the least injury from caries. The distri- 
bution and complex of causes of gingivitis were, if possible, still 
more uncertain than those of caries. Here a mere preliminary 
investigation could provide no basis for the formation of an opl- 
nion as to the significance of C-hypovitaminosis. 

During these early studies of that subject there was pict oul 
no discussion of problems concerned with vitamins or diet other 
than the question of vitamin C. When, therefore, for reasons 
already mentioned here and explained in the Preface and 
elsewhere, the Medical Board took steps to widen the scope of 
the Norrland Investigation, there was assigned to the dental 
investigation, which it was then to include, the limited function 
of endeavouring, by a study in selected localities of the pathologi- 
cal gingival changes and the microscopical examination of the 
dental material, to throw further hbeht on the distribution and 
significance of any existent latent scurvy. When drawing up the 
programme for a dental investigation along these lines I was at 
once confronted with serious difficulties, first and foremost 
the fact that an inquiry of this kind was at that date a new 
phenomenon in the field of odontology; I thus had no literary 
data of any value to serve as a basis. Further, the questions con- 
nected with the relation of the dental diseases to and their depen- 
dence upon a lack of vitamins are even now extremely complicated 
fields of medical research. However, I very soon realized that 
there could be no practical advantage in confining the investiga- 
tion to the problem of the distribution and nature of C-hypovita- 
minosis. It seemed likely that nothing less than a _ detailed 
statistical treatment of all the discoveries made in the course of 
recording and determining the status of dentures, combined 
with the final results of a simultaneous medical examination, 
could give to the dental investigation such authority and 
reliability as alone could guarantee the attainment of results 


1 Westin, G., Zahnverinderungen in Fallen von Skorbut bei Homo. 
1934: 
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compatible with the heavy expenditure of money and labour 
involved in collecting and examining the material. This would 
imply, it is true, that the inquiry into C-hypovitaminosis would 
form only part of the investigation, but 1t might be possible to set 
other inquiries on foot within the general scope of our immediate 
problems, and these inquiries might perhaps subsequently prove 
‘to be of some consequence. As it turned out, the results of the 
investigation as recorded in our general reports have afforded 
complete and gratifying confirmation of this preliminary 
assumption. 

At about the same time much interest was shown in a discussion 
that was going on in odontological medical literature on the part 
played by vitamin C in the prophylaxy of caries. In order to 
enable us to form an opinion of the significance of vitamin C 
in this respect the dental investigation would have, on the one 
hand, to produce a general survey of the distribution of caries 
in the areas investigated and, on the other hand, to draw an 
individual comparison between a carious condition and the supply 
or lack, as the case may be, of vitamin C. In the Department 
of Operative Dentistry of the State Dental College my Head- 
Assistant Dr. H. Hourz was engaged at the time in working out 
the statistics of caries — a task that seemed likely to afford a 
means of classifying dentures and determining the status of caries 
with greater accuracy than had been the case hitherto. 

Caries apparently occurred in the material on so large a scale 
that it was considered best to make a special study of this problem. 
It was consequently made a separate part of our investigation and 
Houtz was entrusted with the task of carrying it through. One 
question of the utmost importance in this connection was the 
definition of caries. In previous statistical compilations the 
definitions have differed widely, thus frequently giving rise to 
uncertainty and unreliability. I decided for the purpose of this 
work to draw up a definition that would only represent caries 
as that stage of carious affection in which the probe has 
established the existence of a cavity in the hard substance. Had 
we adopted a wider definition of caries, the investigation would 
have left the way open for a number of subjective opinions 
which might conceivably influence the results of the investigation. 
Moreover, it would have been necessary to undertake a far more 
radical examination of the dentures, such as, for instance, the 
complete Rontgen survey of the denture in every case, which it 


8 


would obviously have been practically impossible to carry out. 
Again, the investigation of caries was bound to necessitate our 
study of the teeth being conducted to a certain extent on different 
lines from those followed in the medical examinations — and 
this for several reasons. Caries is mainly a disease of youth and 
erowth and has a distinct association with the period of puberty. 
Besides this, there arise in the later stages of the individual’s 
life a number of other mjuries to the denture, which might 
render it difficult to form an opinion solely on the question 
of caries. The consequence is that the investigation of the teeth 
with a view to studying caries must be devoted primarily to 
examining the condition of children’s dentures; thus the school 
examinations have proved of predominant importance in the 
task of compiling our material. From the very outset, therefore, 
there existed an essential difference between the dental investiga- 
tion and the general medical investigation. True, the latter was 
also to include an examination of school-children on a consider- 
able scale, but the principal material for medical purposes was 
to be collected from adult subjects in the Umea Hospital. It was 
further decided from the outset that the limes on which the 
material was to be collected should differ in another respect also. 
If the investigation of caries was to have any permanent value, 
it would have to be carried out on otherwise healthy subjects in 
order that there might be no need,.in judging the results, 
to take into account any influence derived from general diseases 
and in order that the opportunity might be kept open for 
determining the geographical pathology of the carious picture. In 
the dental investigation, therefore, the most decisive importance 
was attached to material collected from adults in the local 
examinations and to that collected from children in the school 
examinations, whereas the hospital material played the dominating 
part in the medical examinations. 

A special chapter, so to speak, having thus been devoted to 
the problem of caries in the field of our dental inquiry, there 
remained for investigation all the other pathological conditions 
observed in the clinical study of the oral cavity. It proved 
extremely difficult to determine the value of a statistical treat- 
ment of this material, which comprised primarily the diseases of 
the gums, but other affections as well, such as deficient caleifica- 
tion (hypoplasiae) of the enamel, accretion of tartar and materia 
alba, abrasion, salivary variations ete. 
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In the Department of Operative Dentistry. of the State Dental 
College I had previously, with a view to studying and giving 
instruction in individual cases, drawn up a table of the oral 
status in all its aspects, but at the time I had but very little 
experience of the usefulness of this table for statistical purposes. 
I had formed the opinion that certain of the said conditions 
-in the oral cavity were interconnected and thus characterized 
distinet types of denture, which in turn were determined by 
constitution, disposition for infection, the influence of diet ete. 
Whether my assumptions alone these lines, if applied to 
the compiling of a large body of statistical material, would prove 
capable of confirmation in the form of reliable results, was still 
an unsolved problem, the study of which would to all intents 
and purposes be of the nature of an experiment. I succeeded 
in inducing the Head-Assistant Dr. P. A. Linpstrém to under- 
take this task and thus endeavour by compiling statistics derived 
from the material to ascertain whether they could lead to 
discoveries of any interest in that field; LInpsTROM spent over 
a vear working out detailed and complicated statistics before it 
was even possible to ascertain whether the inquiry would yield 
any positive results. Upon the work of compilation being 
continued it was found — as indeed was only to be expected — 
that the investigating chart of the status of the mouth was 
capable of considerable improvement as a method of collecting 
reliable statistical data. The investigation undertaken for control 
purposes in 1931 provided therefore an opportunity of drawing up 
a chart that was in many respects simplified and which, as it affor- 
ded a better survey of the material, yielded more valuable results. 
In the study of caries [ had, as already mentioned, endeavoured 
by every conceivable means to exclude methods of examination 
likely to lead to subjective results, but in this other part of the 
investigation such a possibility was from the outset not open to me. 
The examinations undertaken in 1929 were carried out by several 
persons, with the result that, when a description was to be given, 
for mstance, of a pathological condition of the gums, since only 
the first general table was available there could not fail to be a 
lack of conformity in judging and assessing the discoveries. When 
subsequently, therefore, the data were being compiled, it was only 
with the utmost caution that any conclusions could be drawn 
from the material collected in 1929 — a great many cases having 
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to be excluded and resort being had to the results of the control 
investigation. 

The general statistical study of the status of the mouth and 
denture, with the exception of caries, thus constituted the second 
main chapter in the dental examination. Unfortunately it 
contained no detailed inquiry into a number of points the solution 
of which would have been of very great interest, notably a study 
of the chemistry of the saliva, the bacterial flora and the oral 
deposits. However, in working out the programme I found myself 
faced with insuperable difficulties, which prevented a complete 
investigation of these problems. One disadvantage of the large 
dimensions already assumed by the journals relating to each indi- 
vidual was that every case would involve a considerable time being 
spent in carrying out the investigation in homes and schools. The 
consequence of this would be that, owing to the limited number 
of assistants available for this part of the Norrland Investigation, 
the number of eases investigated would necessarily be very small. 
If then we had added to our tasks the study of the saliva and 
bacterial flora, with the immense apparatus it would have 
necessitated, and with the resultant considerable prolongation of 
the time required for the investigation, the number of cases 
would certainly have been too small to permit of any statistical 
treatment at all. It is hoped, at any rate, that it will be found 
possible at some future time to undertake supplementary 
inquiries both in these and in other respects not specifically 
mentioned here. 

This second chapter of the work deals further with the attempt 
to determine the degree of association that may exist between 
the dental conditions and diseases recorded, including caries, and 
the results of the medical examinations, including first and fore- 
most the data relating to diet. This part of the statistics is bound 
to prove the most valuable aid towards discovering the complex of 
causes responsible for the decay of the teeth (caries) and diseases 
of the gums, seeing that such individually determined correlations 
must be assumed to possess general applicability extending beyond 
the purely local conditions, and thus to exert a decisive influence 
on the questions at issue in all their bearings. Indeed, our investi- 
vations have confirmed these assumptions. 

As to the third and final chapter in our dental study, I 
planned an account of the histo-pathological examination of the 
collected material. The primary object of this chapter was to 
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endeavour to ascertain whether changes that might conceivably 
be due to lack of vitamin C were found to occur in the structure 
of tooth and pulp. It was thus the third section of the investiga- 
tion that was, strictly speaking, to assume the primary function 
of the dental investigation, viz. to solve the question of vitamin 
C deficiency by means of the study of changes in pulp and dentin. 
‘It was further anticipated that valuable results might also be 
obtained from the study of the effects of vitamin D, the problem 
of calcification, and dental inflammation. This section, which was 
compiled by me personally, follows below in the form of a third 
report (Chap. IV). 

For particulars regarding the research programme, the number 
of cases examined, the localities and dates concerned, the dentists 
engaged, and the investigation in schools, in country districts 
and in hospitals ete., the reader is referred to Chap. III, Pt. 1. 

The investigation has been based upon the examination of three 
different groups: 


1) School children, examined in the schools by a doctor; number 
of cases 3220. 

2) Local inhabitants, a doctor and a dentist visiting the homes and 
carrying out a joint examination of all the members of the 
family ; number of cases 436. 

3) Hospital patients, a dentist examining both in-patients and 
out-patients; number of cases 482. 


The material originally collected exceeds the above total of 
4138 by altogether about 300 cases, which for various reasons, 
chiefly on account of incomplete or faulty diagnoses, have been 
excluded by the authors from the subsequent statistical treatment 
of the data (see page 22). 

It should also be pointed out that this investigation has 
necessarily involved dental-hygienic treatment on a large scale, 
so that the total number of cases dealt with has had to be cut 
down. The inquiry thus comprises only a small portion of the 
total population in the counties concerned; nevertheless, the 
material has been compiled in such a way as to permit of valuable 
conclusions being drawn from it. 

The dental investigation, therefore, does not represent a study 
of all the inhabitants of Norrbotten and Vasterbotten, nor does it 
depict the exact dental conditions obtaining throughout the 
population in each district in the counties in their entirety. It 
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is a typical sample test, and has been kept within those restricted 
limits, ater alia for reasons of economy. 

From a statistical poit of view, however, an investigation 
of this kind ean only be of limited value; accordingly, in the 
present inquiry, having secured the collaboration of experts in 
statistical research, we have convineed ourselves that the gveneral 
conclusions drawn from the statistical data we have compiled from 
our limited material are justified. Any reader desiring to follow 
further along the paths of inquiry pursued here, especially with 
a view to combining the material collected from small, isolated 
places, into larger groups, is referred to Hotrz’s and LINDSTROM’s 
treatises. The body of material investigated has been of such a 
size, and collected in such parts of these counties, as to enable 
us to judge of the points of similarity and dissimilarity between 
Norrbotten and Vasterbotten in the first place, and in the second 
place between three separate zones within the two counties; more- 
cover, we have been able to draw a comparison with the results 
obtained from an examination of about 400 school children in 
Seania (Skane). 

The material on which the dental investigation was ¢ar- 
ried out, regarded as a percentage of the population, differs, as 
I have already said, from that which was subjected to medical 
examination. The latter is represented for the most part by 
hospital cases, either in-patients or out-patients, especially at the 
Umea Hospital, whereas’those who underwent dental investigation 
— the local population and school children — only to a small 
extent throw light on the pathological conditions prevailing in 
the districts concerned. The Umea Hospital material, after being 
very much thinned out, here represents only 11 %, while the 
remaining 89 % consist of healthy material from amongst the 
local inhabitants and particularly from the schools. 

An inquiry into the teeth of a »healthy material» is however 
only of value provided that all the cases have undergone medical 
examination in order to establish that they are healthy. It is obvious, 
however, that the kind of medical examination to which our mate- . 
rial from the schools and homes in the country districts was sub- 
jected could not be so thorough and exhaustive as that carried out 
in an internal medical ward at a hospital. Only a medical exa- 
mination under the latter conditions can sift the sick material from 
the healthy with any measure of certainty. The medical examina- 
tion conducted in conjunction with the dental investigation was 
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devoted mainly to a study of the general medical status, in 
addition to which certain tests, such as blood tests, were carried 
out and note taken of any diseases discovered or otherwise known 
to exist. The presence of .a number of unobserved cases of disease 
in our »healthy material» cannot therefore be deemed to be en- 
tirely out of the question (70 % of cases living on a Lila diet, for 
instance, show traces of achylia, and so on). Nevertheless, their 
“number, reckoned as a percentage, can hardly be supposed to have 
any appreciable influence on the figures. There even seems to be 
justification for assuming that cases of this sort are fairly uni- 
formly distributed within the material and consequently do not 
prevent comparisons being made between different districts and 
different zones. The chief value of the medical examination hes 
in its having enabled the investigation carried cut amonest the 
loeal population and school children to reap the benefit of certain 
important discoveries made in the course of the hospital inquiry. 

Our dental inquiry has constituted in the main an investigation 
of school children. The fact that such good results have been 
obtainable, which is somewhat surprising, is of considerable im- 
portance seeing that it has opened up the possibility of carrying 
on further extensive studies. Children at school are an easily 
approachable and grateful material to examine. It is far more 
difficult to carry out an examination of the local population, and 
that for many reasons. Firstly, numerous difficulties may arise 
when paying visits to homes in order to carry out — often under 
extremely primitive conditions — dental and oral inspection which 
to the »victims» may seem meaningless and are frequently regar- 
ded as unwarranted interference in their private affairs; secondly, 
an investigation of this kind, conducted in a region with long 
distances between inhabited districts and considerable distances 
even between the people’s homes, is very expensive and difficult 
to conduct on an economic basis; and thirdly, it may yield such 
varying results that the number of cases must be very consider- 
able if valuable data are to be obtained. The experiences gained 
from the present investigation have thus afforded us most impor- 
tant indications as to the lines on which any subsequent similar 
investigation into popular hygiene ought to be condueted. 

The three papers that follow are, strictly speaking, of the nature 
of concentrated reports to the Medical Board on the direct results 
of the investigation. The first two — on the problem of caries 
and the pathological state of the oral cavity — will in all proba- 
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bility be supplemented by more comprehensive studies published 
in dental journals. The results of the third report have already 
been dealt with in my previous scientific papers. 

Obviously, the authors do not by any means claim that the 
results published in the reports presented here have finally solved 
the problems under discussion. The fact is, all these problems are 
so compheated that we cannot expect, when our results have been 
subjected to scrutiny, to receive any recognition for our labours 
beyond the fact that we have thereby contributed to the present 
discussion a number of new ideas and fresh points of view. 

Dr. Sven Paumi, Ph. Lic., and Fine ANGzur, B. A., have assisted 
in the statistical treatment of the recorded and controlled primary 
material. 





CHAPTER IL. 


The picture and frequency of caries; also the 
growth of the permanent teeth and_ their 
course of development in Upper Norrland. 


By 


HARALD HOLTZ. 


A. The material, its classification, etc. 


In the course of an investigation started in 1929 to ascertain 
the state of health prevailing amongst the population in the 
Counties of Vasterbotten and Norrbotten, and any factors that 
might conceivably influence it, the condition of the cavity of 
the mouth was also made the subject of exhaustive inquiry. The 
material collected on the spot contains, inter alia, careful notes 
of the condition of the different dental crowns, the shedding 
of the milk teeth, the eruption of the permanent teeth, carious 
processes in the milk teeth and permanent teeth, as well as any 
therapeutical interference there may have been. I contemplate 
publishing the results of the scientific treatment of this material 
in a lengthy paper; the present report is to be regarded on the 
whole as the result of a preliminary estimate. 

The material has been collected from specially selected locali- 
ties within the counties. In the »medical examinations in 
schools»* the investigators have inspected the children by classes, 
and in the »local medical examinations»' all the members of the 
different households have been examined. Finally, the hospital 
examination’ comprises patients under treatment in the Umea 








t See Pt. I, Chap. II, pp. 32 et seg. In the following report the ma- 
terial collected from the medical examinations in schools has been 
compiled into a group called »school material», and that from the local 
medical examinations and the hospital examination into a group called 
>local material». 
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Hospital. Many of the places investigated are small, sparsely 
inhabited villages, so that the material relating to them, divided 
up according to age and sex, was bound to be very meagre. 
Nevertheless, the material may perhaps be regarded as being 
sufficiently comprehensive to be in general representative of the 
different localities. 

In regard to the geographical position, we note first of all 
that a number of the places are situated in the interior of what 
is called the »Lappmark» or Lapp district. These places include: 
in Vasterbotten, Tarna, Stensele, Sorsele and Dorotea; and in Norr- 
botten, the Kiruna district in the parish of Jukkasjarvi, some 
small villages in the parish of Jukkasjarvi, and Killinge in the 
parish of Gallivare. All these places are found in the north- 
western section of Lapland, within an area close to and parallel 
to the Norwegian frontier and bounded on the east by the Inland 
Railway and its extension northwards. We might term this area 
the mountainous and desolate zone. In this region Kiruna assumes 
a peculiar, position as a cultural community out in the wilds, 
possessing good communications with the outer world and a 
population living in good circumstances. The villages of the 
desolate zone in Vasterbotten all exhibit the same living’ econdi- 
tions: isolation, scanty diet, poor dwellings and a rigorous 
climate. The villages in Jukkasjarvi, on the other hand, are, 
thanks to their position, in fairly lively communication with 
Koruna. Killinge is exceptional in that, generally speaking, 
potatoes are not cultivated there, and it may therefore be 
described, as far as diet 1s concerned, as a potato-less village, but 
one whose standard of lving is on the whole equal to that 
obtaining in the villages in the desolate zone of Vasterbotten 
(here too, in parts at least, potatoes are consumed to only a small 
extent). 

The second area in which investigations have been carried out 
is the coast area, the coast zone, embracing the stretch of coast 
east of the Northern Main Line. The localities examined are 
situated along the actual coast and comprise the town of Umea 
and its surroundings, some smaller places, Burea, Byske, Kalix 
and its environs, and also the district of Overtornea, situated on 
the R. Tornealv. Here the population lives under very much more 
favourable conditions than in the desolate zone. The more im- 
portant part played by agriculture and the good communications 
have tended in this area to create a different level of dietary and 
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living conditions, besides which there is the influence of the quite 
numerous industrial establishments. The Umea material com- 
prises in part an urban population, in part the inhabitants of the 
surrounding countryside. The population in Kalix, and especially 
in Overtornea, is found to be living in far more needy cireum- 
stances than the inhabitants of the coast district in the County of 
Vasterbotten. : 

Between these two zones lies, finally, the imtermediate zone, 
which is represented in Vasterbotten by Bjurholm and Vindeln 
nearer the coast, and Asele, Lycksele and Norsj6 further inland, 
and in Norrbotten by Arvidsjaur and Jokkmokk. These places 
have a population of agricultural and forestry workers. 

A more detailed description of the hvine conditions prevailing 
amongst the population within these areas will be found in the 
reports published in Pt. I, Sect. 1, chap. V, and which were drawn 
up by the medical officers concerned and subsequently embodied 
in one general report by the Royal Medical Board. 

On the basis of the above division into zones the material has 
been grouped according to the geographical position and the 
living conditions of the population (see map on p. 14, in which 
these groups are denoted by the figures I—VI1), viz.-: 


I. Stensele, Sorsele, Dorotea, Tarna, Killinge (Stensele) ; 
II. Asele, Lycksele, Norsj6, Bjurholm, Vindeln (Asele) ; 
Ill. Umea, Burea, Byske (Umea) ; 
IV. Kiruna, Jukkasjarvi (Kiruna) ; 
V. Jokkmokk, Arvidsjaur (Jokkmokk) ; 
VI. Kalix, Overtornea (Kalix) ; 
Vi. Seania (Skane). 


The names in parentheses denote the terms for the respective 
groups used in this work. 

Of these, groups I—III, with the exception of Killinge, are in 
Vasterbotten County, and IV—VI and Killinge are in Norr- 
botten County. Then comes group VII, Skane (in South Sweden), 
which group embraces a body of comparative material included 
within certain localities in that province. Groups I and IV 
belong to the mountainous and desolate zone, III and VI to the 
coast zone, and II and V to the intermediate zone. Ali the groups 
I—VII are represented in the medical examination in schools, 
whereas the local examinations only comprise material from 
groups I—IV. 


) — Part Ii. 
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The actual dental pictures are shown in the form of diagrams, 
in which respective changes have been drawn in different colours 
according to a special system that has not previously been 
employed (see p. 19, where the investigation chart in use is ilu- 
strated). The study of the picture is facilitated by a free-hand 
drawing in each individual ease of the milk-teeth denture and 
of the permanent teeth. The nature of the therapeutical treatment 
that has been given is also indicated. 

Out of the present material, that relating to the cases derived 
from the medical examinations in schools is in every respect of 
primary interest. For there is a far larger body of material 
relating to them than that collected from the local medical examina- 
tions; moreover, the former deals with a relatively short age 
period, rendering it possible to divide the data up into such small 
age intervals as one-year classes. As, further, this material is collec- 
ted: from children in the youngest school ages (7—15 years) it has 
been possible to study the change-over of teeth in detail; besides 
which the first attacks of caries could easily be observed and 
distinguished. Nor has it been very difficult to determine those 
portions of the teeth on which primary earies has made its 
appearance. Even the surviving milk teeth are of importance, 
seeing that the pathological changes found in them represent, so 
to speak, an elapsed period of the disease, and, when compared 
with the condition in which the permanent teeth are found, afford 
a good insight into the individual’s disposition to caries. 

The material from the local medical examinations and from 
the hospital comprises individuals of 16—-75 years of age. As 
this material is relatively smail, the separate age groups will be 
inadequately represented, thus reducing the possibilities of draw- 
ing conclusions therefrom. In the adult individual, moreover, the 
picture 1s confused by the numerous changes of a non-carious 
nature in the dentures, besides which, any therapeutical inter- 
ference there may have been tends to render the conditions diffi- 
eult to interpret. 

In the investigation in question, therefore, the main stress 
must be laid on the material derived from school children. To 
the results obtained from this material I have added the rest 
of the material merely in order to supplement and elucidate the 
conclusions drawn. 

In the compiling of the collected primary material the first 
thing to note has been the influence of age on the beginning and 
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development of the carious changes. During the age period of 7 
—15 we find that as a rule all the permanent teeth erupt with the 
exception of the wisdom teeth. That is to say, during this age perioc 
the permanent teeth increase in number from year to year, and 
we thus get a rapid increase in the number of-points of attack 
from caries. Consequently it becomes necessary to make the 
different age classes embrace shorter periods so as to avoid the 
possibility of more or less wide fluctuations in age. yielding 
inaccurate results upon a comparison being made between the 
different groups. This, as mentioned above, has been feasible 
thanks to the comparatively abundant material covered by the 
medical examinations in schools. The age of 7—15 years has thus 
been divided into nine one-year classes. As regards the rest of: 
the material it is unfortunately impossible to work on the basis 
of small differences in age. The material is far too meagre, so 
that we are forced to introduce classes covering a period of ten 
years each. But we also have to make a distinction between the 
sexes, owine partly to the fact that the teeth erupt at a different 
period of childhood (earlier in the ease of girls), and partly, 
indeed more particularly, owing to the far higher frequency of 
caries occurring in women of 17—18 years of age and over than 
is the ease with men of corresponding ages. 

There are different ways of judging the frequency of caries. 
The easiest Way is, in respect of each local group, age and sex, 
to reckon out relative frequency numbers showing the presence of 
caries, these frequency numbers being caleulated by ascertaining 
the proportion of teeth attacked by caries to the total number 
of teeth. This gives a quantitative measure of the presence of 
earies. As however the disease exhibits certain qualitative dis- 
similarities in its nature, other methods have also been adopted 
for determining its distribution. 

According to one of these methods the individual set of teeth 
has been regarded as a unit and there has been allotted to it by 
a special system one of the figures 0, 1, 2 or 3 (>the four-figure 
system»). The basis on which the different dentures are num- 
bered has been the known existence of definite places on the teeth 
where there has been a predisposition to earies. These places are: 

a) occlusal surface decays in pits, 

b) proximal surface decays, 

ec) gingival third decays in labial and buccal surfaces. 

The first of these groups is attacked even at an early stage of 


the disease and in mild cases. The presence of caries on the 
proximal surfaces at once implies a more serious and frequently 
a more advanced case — and that too especially if these surfaces 
have also been attacked in the incisors and cuspids of the lower 
jaw. Finally, if caries has attacked the gingival thirds we gener- 
ally find that the subject we are dealing with is very susceptible 
_to caries and that the case is one of severe caries. On these lines 
the material has been divided according to a 4-figure system in the 
following manner: 

0. No earies present ; 

1. Caries present on occlusal surfaces with fissures and pits; 

2. Caries also present on the proximal surfaces in the teeth 
of the upper jaw as well as on corresponding surfaces in 
the bicuspids and molars of the lower jaw; 

3. Caries present, in addition, on the proximal surfaces of the 
incisors and ecuspids of the lower jaw as well as on the 
gingival thirds. 

This method gives rapid results and throws definite light on 
the quality of the disease. It is however highly subjective, as, 
owing to the numerous border cases that arise, much depends on 
the investigator’s ability to form an estimate of the occurrence 
of caries. The second qualitative method employed permits of 
more exact calculations, but it is more circumstantial. By this 
method the frequency of caries has been calculated for certain 
different parts of the teeth. The number of surfaces here in 
question may be fixed at 120 for the permanent set as a whole 
(occlusal surfaces with fissures and pits 24, proximal surfaces 64 
and bueeal (labial) gingival thirds 32). Of these surface systems 
the following have been deemed to be representative parts of the 
denture for characterizing different forms of carious decay, viz.: 

1) The molar fissural system (12 in the entire set). 

2) Proximal surfaces of the upper incisors (8 in number). 

3) Proximal surfaces of the lower incisors (5 in number), and 

4) Buecal (labial) gingival thirds of the teeth in the upper 
and lower jaws (32 in number). 

The calculations made by the qualitative methods have con- 

cerned only the permanent teeth. 

The investigations into caries have thus been carried out by one 
quantitative method and two qualitative methods, viz. : 

I) Caleulations of frequency figures in respect of all teeth; 

II) Caleulations according to the four-figure system; and 


22 


III) Calculations of frequency in respect of the four above- 
mentioned surface systems. 


The material compiled on the basis indicated above comprises 
4,413 cases, including the comparative material collected in Skane. 
Of these cases, 275 have been eliminated, namely: 221 cases on 
account of incomplete data, and 54 cases amonest children of 15. 
The latter number is indeed so small that it would not be expedient 
in respect of the different localities and sexes to form groups 
for purposes of comparison; nor has it been feasible with any 
advantage to incorporate the 15-year-olds in the material relating 
to older persons, so that the only alternative was to exclude them 
altogether. The remaining 4,138 cases are apportioned as follows: 
3,220 under the school material group (ages 7—14 years) and 
918 under’ the local material. group (ages 16—75 years). 

Of the primary material collected from the Umea district, the 
data relating to the milk teeth have for certain reasons proved 
so incomplete that it has not been found possible to make use 
of them for the purposes of the investigation. Consequently, all 
observations relating to the Umea children’s milk teeth have been 
omitted from the subsequent statistical summaries. 

Other data regarding the material will be found under the 
heading B. The Tables. 





Investigation chart. 


Dental status. 


Milk teeth denture. Permanent denture. 





Lower 


The diagrams are filled in with blue, green and red. 

Blue denotes teeth not yet erupted. 

Green denotes missing teeth (milk teeth that have come out and extracted 
teeth). 

Caries is indicated in red. 

In the case of a completely carious tooth and remains of the root the 
entire tooth is filled in with red. 

(Teeth that cannot be restored by filling are indicated by the letter R.) 

In other carious states the place where the primary attack of caries 
took place is marked in red. 

N.B. In the case of ging. third caries of the molars, a red line is drawn 
in a mesiodistal direction, in the case of caries in the bucc. and ling. 
fissures of these teeth a line is drawn along the course of the fissures. 

Fillings, crowns, artificial teeth are indicated at the side of the teeth 
by letters: A— amalgam, S — silicate, P — porcelain, G— coh. gold, 
GF — gold filing, AT — artificial tooth, Ger — gold crown, Acr — 
amalgam crown. 

In the tooth itself the exact extent of the operation performed is care- 
fully denoted in red. 


B. The Tables. 


The set of Tables published here comprises partly tables in 
which are indicated, in absolute figures in respect of local groups, 
sexes and ages, the results of the direct totalling of the different 
quantities, and partly a number of tables containing relative 
figures expressed as percentages. As regards the permanent 
teeth, this percentage calculation is based on the chances of in- 
fection existing prior to the examination, the method being to 
take as basis of calculation only the already erupted teeth, so 
that the percentages relating to carious attacks indicate what 
proportion of these teeth has been affected by the disease or what 
proportion of the surfaces of a group of teeth that have erupted 
and are sensitive to caries has actually been infected. The eal- 
culation has taken into account the lost permanent teeth provided 
the fate of such teeth could be deduced from available informa- 
tion — which it proved possible to do in most eases. If this 
could not be done, the case has been entirely eliminated. As 
regards the deciduous teeth, the calculations have been made on 
the basis of the milk teeth still remaining in the mouth. 


1. The medical examination in schools (ages 7—14 years). 
Tables 1—16. 


Table 1 shows how the primary material is distributed accord- 
ing to local groups, ages and sex. 

Tables 2 and 3 give the total number of permanent teeth and 
milk teeth, classified according to local groups and ages. They 
likewise show the average number of teeth per individual in 
respect of different groups and ages. 

Table 2 comprises boys and Table 3 girls. 

Tables 4 and 5 eontain data showing the frequency of caries 
in the permanent dental system, classified according to local 
eroups and ages and indicating both absolute and relative 
figures. 

Table 4 comprises boys and Table 5 girls. 


25 


we 


Tables 6 and 7 contain data showing the frequency of caries 
in the milk teeth system, classified according to local groups and 
ages and indicating both absolute and relative numbers. 

Table 6 comprises boys and Table 7 girls. 

Table 8 shows the 3,220 primary eases distributed according 
to the four-figure system explained on p. 14, account being taken 
however of the permanent teeth only. 

Classified according to local groups, ages and sex. 

Tables 9—16 are drawn up in order to afford a better qualita- 
tive survey of the distribution of caries. The absolute and the 
relative frequency of caries, classified according to local groups, 
ages and sex, have been calculated in respect of the parts of the 
dental system enumerated below: 

a) the fissure system of the molars (Table 9, boys and Table 10, 

cirls), 

b) the proximal surfaces on the front teeth of the upper jaw 

(Table 11, boys and Table 12, girls), 
ec) the proximal surfaces on the front teeth of the lower jaw 
(Table 18, boys and Table 14, girls), 
d) all buccal gingival thirds (Table 15, boys and Table 16, 
oirls). 
These Tables relate only to the permanent teeth. 


; 2. The local and hospital medical examinations 
(ages 16—75 years). 


Tables 17—28. 


The Tables are here compiled on lines similar to those relating 
to the school medical examinations. 

Table 17 shows how the primary material is distributed accord- 
ing to local groups, ages and sex. The age classes in this as in 
the following Tables comprise 10 years. 

Tables 18 and 19 contain data regarding the total number of 
teeth and the absolute and relative frequency of caries, classified 
according to local groups and ages. 

Table 18 comprises men and Table 19 women. 

Table 20 is compiled on the four-figure system in the same way 
as Table 8. 

' Tables 21—8 deal with caries qualitatively in parts of the 
rows of teeth and are drawn up on the same lines as Tables 9—16. 
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C. The change from first to second dentition. 


The shedding of the deciduous teeth and the eruption of the 
permanent teeth is a problem of very considerable interest to us in 
forming an opinion on the questions at issue. For when we have to 
estimate the frequency of caries in children at. the ages of 7—14 
we must have some knowledge of the course of this phenomenon 
of growth, seeing that the difference.in the period when the 
permanent teeth erupt in the different sexes, and possibly in 
different localities, is bound to exercise considerable influence 
upon the time at which the carious processes appear and thus 
also on the distribution of these processes at a given age. Again, 
the period when the milk teeth are shed must be observed in order 
that an estimate may be made of the frequency of caries in the 
milk teeth still remaining in the mouth — even if, as is the case 
here, only the latter have served as a basis for calculating the 
milk-teeth figures. 

Taking first the relative Tables 2 and 3, which give inter alia 
the number of erupted. permanent and remaining milk teeth 
respectively on an average for different places and ages, we find 
first of all a very considerable divergence between the two sexes. 
In girls the milk teeth fall out earlier and the permanent teeth 
erupt likewise earlier than in the case of boys, this applying 
throughout to all the local groups. The difference is widest and 
most pronounced in the ages between 9 and 11. In regard to the 
transition from first to second dentition, it may be said that girls 
of 9—11 vears of age are from six months to one year before the 
boys, as is clearly seen from the tables, especially tables 29 and 30. 

The difference between boys and girls is most striking in Sten- 
sele and, in regard to the eruption of the permanent teeth, least 
evident in Skane. | 

When it comes to gauging differences between different local 
gvroups in regard to the period when the dentition changes, there 
is a somewhat greater measure of uncertainty as there are only 
sheht differences here, which might conceivably be due merely 
to incidental circumstances. All attempts at discovering by rough 
computation any definite clues to the existence of assured regio- 
nal differences have failed. We should not however attempt to 
draw any conelusions regarding this circumstance at the present 
stage of our investigation. 
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Nevertheless, the possibility of the existence of distinct regio- 
nal differences is not out of the question; as an instance hereof 
we may compare out of Tables 2 and 3 the average number of 
milk teeth and erupted permanent teeth in respect.of boys and 
in respect.of girls in Stensele and Skane (Tablé 31). 


Table 31. Comparison between the eruption of teeth in Stensele and Skane. 
Number of teeth on an average per individual. 
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The observed series for the total number of teeth show a 
striking measure of agreement between Stensele and Skane. On 
the other hand, certain divergences appear if we study the milk 
teeth separately and the permanent teeth separately. It is a well- 
known fact that the phenomenon of the transition to permanent 
teeth — at any rate as illustrated statistically here — consists 
of two different factors: the replacing of the milk teeth by perma- 
nent teeth and the eruption of new permanent teeth without any 
corresponding process in the milk teeth denture. No definite ex- 
pression of opinion regarding existing regional differences is 
possible until these factors have been exhaustively studied — each 
one of them separately ; but at the present stage we have reached 
in our investigation this has not yet been done. For the time 
being, therefore, we must content ourselves with such observa- 
tions as have already been made. 
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D. The frequency of caries at the ages of 7—14. 


Tables 4—16 have been compiled in order to throw some light 
on the frequency of caries in the non-adult material and on the 
differences existing between different local groups, ages and 
sexes. It is clear from the tables that there exist in many respects 
considerable differences both in the purely quantitative occurrence 
of the disease and in regard to the qualitatively distinct forms of 
caries. These tables will be commented upon in greater detail in 
the accompanying sections of the diagram. 


Section I. The Quantitative Method of Investigation. 


Tables 4—7 illustrate the purely quantitative appearance of 
earies. From these sections have been compiled the tables given 
below showing the percentile occurrence of caries in different 
places, ages and sexes in respect of the permanent teeth and of 
the milk teeth. The tables give an interesting idea of the quantita- 
tive occurrence of caries. 

If we first study the effect of age we find, as regards both the 
permanent teeth and the milk teeth, a certain change taking place 
as age advances, although it is not anything like as conspicuous 
as might have been expected. This is no doubt due mainly to the 
eruption and to the shedding of the teeth that occur at these 
ages. The fact of increased frequency of caries as the age increa- 
ses 18 obscured by these circumstances. 

In the permanent teeth the increased frequency of caries is 
more or less clearly apparent. The average series for all districts 
rise from 21.7 % and 24. % at the age of 7 in the case of boys 
and girls respectively to 30.3 % and 341 % at the age of 14. The 
series do not however show a steady rise but move upwards in 
jerks. — The case is different as regards the milk teeth. Here 
the precentages have not been worked out beyond the age of 11 
as the remaining milk teeth at the ages of 12, 13 and 14 are too 
few to afford any reliable idea of the phenomenon we are studying. 
Between the ages of 7 and 11, however, the frequency of caries 
tends to fall in the case of boys, just as in girls of 7—10 years 
old; nevertheless, girls of 11 show increased frequency of caries. 

That the frequency of caries from the purely quantitative point 
of view differs widely in different areas under investigation is 
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at once obvious from the tables. To take Skane first, we observe 
that the caries series relating to the permanent teeth in boys 
ranges on the whole between 20 and 25 % ; only at the age of 14 
-is the value so exceptionally high as 38. %. The corresponding 
series for girls lies between 20-and 35 %. On an average for all 
ages the frequency of caries in the Skane children is 25.1 % in 
boys and 28. % in girls. Of the Norrland districts investigated, 
the Stensele group shows a far better caries series, and here, 
apparently, caries occurs only on an inconsiderable scale. The 
averages for all ages are less than one half of the Skane averages. 
The Asele group, and possibly the Kiruna boys group, agree quite 
closely in regard to caries with Skane, but the rest of the districts 
of Norrland, notably Kalix and Jokkmokk, record a far higher 
frequencey of caries. 

As to caries in the milk teeth, we find that the circumstances 
are Similar; high frequeney of caries in the cases of Kalix and 
Jokkmokk, low in that of Stensele. In the girls of Kiruna also 
the frequency of caries is marked as far as these teeth are con- 
cerned. 7 

In order to obtain a further basis of comparison between the 
different local groups, we have arranged them below according 
to the average of the frequency of caries. 

















Permanent teeth | Milk teeth | 
Group Boys | Girls Boys | Girls } 
Frequency of caries in percentage 
Kalix... 39 39 . 70 High frequency of 
Jokkmokk 3b4 30 69 13 caries 
TIMOR .sec2. bl 32 — — 
KEHNA: 5.2: 27 52 64 71 Lower frequency 
=Car 25 28 dD 63 of caries 
Asele......... 27 27 62 oe 
Stensele ... wip 15 ae 21 Low do. 





Finally, as regards divergences in the frequency of caries in 
the different sexes, it is not possible at the present stage of the 
inquiry to express any definite opinions as to their cause: certain 
tendencies to lower caries frequency in the permanent system in 
boys as compared with girls which are specially marked between 
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the ages of 11 and 12 might possibly be attributed to the earlier 
eruption of the teeth in the case of the girls. 


Section IT. The Qualitative Method of Investigation Nowe 


In Table 8 have been compiled the results of dealing with the 
primary material according to the four-figure system, which is 
of course a qualitative method of calculation. In order to enable 
us to examine the results of this method of compilation in a com- 
prehensive and easily surveyable form the percentage table given 
below has been worked out to show the percentile distribution of 
the observed cases as between the qualitatively distinct types of 
caries characterized by the figures 0, 1, 2 and 3. The following 
procedure has been employed in working out the percentage table. 
In respect of each locality and sex we have ealculated for those 
ages that contain at least 10 observations the percentile distribu- 
‘tion of the observations amongst the four caries classes of the 
four-figure system. The arithmetical mean (unweighted) of the 
percentages coming under a given caries class has then been eal- 
culated in respect of each local group and of each sex and indi- 
cated for each caries class. The mean values thus obtained have 
been incorporated in the percentage table, in which we have also 
indicated which ages it was possible to include (1. e. those con- 
taining at least 10 observations) in estimating the mean values. 


Table 34. Percentage table showing the distribution of the observed cases 
of caries according to the fowr-figuire system. 
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The table shows, on the whole. the same result as that obtained 
above regarding the quantitative frequency of caries. It can be 
said, therefore, that from the qualitative point of view also, Sten- 
sele records a low frequency of caries, Skane and Asele average 
frequency and the other localities high frequency. The divergen- 
ces between the sexes are more marked in this calculation; only 
as regards Jokkmokk and Kalix can there be any doubt. — It 
“should be remembered however that the method is purely subjec- 
tive, so that perhaps we should not attach too much value to it 
as’ evidence; nevertheless, if. taken in conjunction with the 
quantitative methed it confirms the results obtained by the latter 
method. 


Section IIT. The Qualitative Method of Investigation No. 2. 


Finally, in order to enable the reader to penetrate further into 
the results of the qualitative investigation we have carried out, 
Tables 9—16 illustrate the frequency of caries in different parts 
of the denture (cf. p. 17—18). 


1. The Fissural System of the Molars. 


Attacks of caries solely in the fissural system of the molars 
occur in mild eases of the disease. . 

In the following table data have been compiled relating to the 
pereentile frequency of caries of the kind just indicated, divided 
up according to age, local group and sex. 


Table 35. Frequency of caries (in percentage) in the fissural system 
of the molars. 
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The difference between different local groups is here very 
marked. The Stensele group has a low frequency of caries (about 
30 %), Kalix and Jokkmokk high (as much as up to 90 % ). 

A feature common to ail the statistical series is the emergence 
of a more or less distinct maximum in the ages of 9—12 years; 
before this maximum is reached the caries series generally shows 
an unmistakable rise, while after the maximum value is reached 
the tendeney is uniform insofar that the different series begin to 
oscillate (exceptions: Stensele, boys, and Skane, girls; these 
series, after reaching the maximum at the age of 10 and 11 respec- 
tively, tend to recede during the remainder of their course). 
These curious variations are apparently adjusted in conjunction 
with the eruption of the teeth, which goes on in the interval. The 
trend of the series indicates that already in childhood caries is 
a disease connected with advancing years and one which in these 
ages — ceteris paribus — as a rule breaks out more frequently 
among older teeth than among younger teeth. 


2. Proxwmal surfaces of -the front teeth of the upper jaw. 


The injuries found here denote eases of caries of medium 
severity. 

The following table, relating to the parts of the teeth here 
under discussion, has been drawn up on the same principle as the 
corresponding table under 1. 


. 


Table 36. Frequency of caries (in percentage) in the proximal surfaces 
of the front teeth. 
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Owing to the fact that the eruption of the teeth in this part of 
the jaw takes place later, we get low frequency numbers amongst 
children of 7—8 years old. The disease spreads very rapidly, 
however, as the relatively strong rise of the series shows. There is 
a distinct difference in the frequency of caries between the Sten- 
sele, Asele and Skane groups on the one hand and the Kiruna, 
Jokkmokk and Kalix groups on the other; in this respect the 
“Umea group assumes an intermediate position. 

The frequency of caries on these surfaces of the teeth is con- 
siderably below that in the fissural system of the molars. 


3. Proximal surfaces of the lower front teeth. 


Here the condition denotes cases of severe caries. 

The following table, relating to the parts of the teeth here 
under discussion, is drawn up on the same principle as the cor- 
responding table under 1. 


Table 37. Frequency of caries (in percentage) in proximal surfaces of the 
lower front teeth. 
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The numbers for all the local groups are lower than in the 
preceding table. 

The Stensele group shows only a sheht frequency and attacks 
of this nature occur only in girls (1—2 %). The figures are in- 
deed low here for all groups. Skane is favourably placed, and 
the frequency of caries in Asele is likewise moderate. In this 
kind of caries also, the frequency numbers for Kalix, Jokkmokk, 
Umea and Kiruna are relatively high. 
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The occurrence of extreme values in the intermediate ages of 
the series is not so striking in this caries group as in previous 
caries series. 


4. The buceal gungiwal thirds. 


Ore here indicate severe caries. 

The following table, relating to the parts of the antl under 
discussion here, is drawn up on the same pr meee as the corre- 
sponding table under 1. 


Table 38. Frequency of caries (in percentage) in the buccal gingival 
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At this period of age the gingival thirds are infected to 
only a very small extent. Stensele, Asele and Skane exhibit but 
sheht, and Kalix and Jokkmokk somewhat higher frequency of 
caries. Kiruna and Umea assume an intermediate position. 


E. The frequency of caries at the ages of 16—75. 


Of the four local groups (ef. p. 11—14), Stensele, Asele and 
Umea are uniform with the corresponding children’s groups as 
regards the regional composition of the material. The Kiruna 
eroup.on the other hand is represented by the population living 
in a number of small places in the neigbourhood of Kiruna, while 
by far the greater part of the corresponding non-adult material is 
made up of individuals from the township of Kiruna in the parish 
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of Jukkasjarvi. This latter circumstance is worth special notice, 
as the caries curves relating to the adult Jukkasjarvi material 
show, in comparison with the other localities, a more favourable 
position than is the case in the main non-adult material, which is 
collected chiefly from Kiruna. | 

For reasons already given, and besides, as there is no com- 
parative material from Skane, we must regard the following 
- estimate of the frequency of caries ‘at the ages of 16—75 merely 
as supplementary to the foregoing study of the non-adult mate- 
rial; there can however be no doubt that here too Stensele assumes 
an exceptionally favourable position in regard to caries and that 
there is in all groups a considerable difference between men and 
women. 

Tables 18—28 serve to illustrate the frequency of caries at the 
ages of 16—75. In Tables 18—19 we find the ratio between erupted 
and carious teeth, that is to say, the purely quantitative measure 
of the frequency of caries. 

Stensele records in the case of men an absolutely low, and in 
the ease of women a relatively low caries frequency. We note, 
too, the relatively favourable position of the Jukkasjarvi series 
(ef. the series for Kiruna in the children’s material). The differ- 
ence between. men and women is very conspicuous, the caries fre- 
quency in women often being double as high as it is in men. 

Table 20 is drawn up on the same principle as Table 8 and 
shows the qualitative frequency of caries calculated on the basis 
of the four-figure system. It will be seen from the table that there 
are extremely few cases of dentures free from caries between the 
ages of 16 and 75. Out of 918 individuals only 22, chiefly in the 
Stensele group, are free from the disease. Of this number 17 are 
men and 5 women. The milder cases of caries (1) are likewise 
concentrated mostly within the Stensele group. 

Tables 21—28 are drawn up on the same principle as Tables 
9—16 and are thus based on investigations into certain parts of 
the denture. 

The frequency of the attacks in the fissures is fairly constant 
throughout, indicating that the diseased process sets in at a 
relatively early stage. The high frequency of caries in women 
and the favourable position assumed by the Stensele group are at 
once apparent from the tables. The frequency of caries rises 
group by group in the following sequence: Stensele, Kiruna, Asele 
and Umea. 
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Approximal caries in the front teeth of the upper jaw exhibits 
a considerable rise, indicating that attacks of caries of this nature 
occur in increasing numbers throughout life. In women the in- 
crease in numbers appears to be greatest up to the age of 40, 
in men, on the other hand, after the age of 40. Stensele shows 
in the case of men very slight caries, and in that of women rela- 
tively slight caries. The frequency of caries in the women is far 
higher than in the men. 

Similarly in regard to caries in the proximal surfaces in the 
front teeth of the lower jaw, there is a marked difference be- 
tween men and women. However, the frequency of this type of 
caries 1s lower and does not show a pronounced rising tendency 
until after the age of 40. 

It will be seen from Tables 27 and 28, which illustrate the 
attacks of caries: in the gingival thirds, that these attacks 
are here few in number and that the figures have worked out 
fairly irregularly. 


F. Summary. 


It is quite evident from the figures quoted here and from the 
tables that the dental pictures derived from the present material 
are in no way to be regarded as uniform. Many dissimilarities 
are observable, and although the differences between the various 
numerical series are in many cases small, it should nevertheless 
be possible to accept their evidence in view of their pronounced 
tendency to run consistently through the whole of the series. A 
ereat many observations can be made from the statistical data, 
but the chief points of interest at the present stage of the inquiry 
are, firstly, the difference in the age at which the transition from 
milk teeth to permanent teeth takes place, and, secondly, the 
origin and development of caries. The differences we note here 
are clearly demonstrable in regard to sex, but are found also in 
certain cases when we compare the population in different 
localities. 


The transition from the deciduous to the permanent denture. 


The transition is illustrated in Tables 2, 3, 29, 30 and 31. 
The gwrls lose ther milk teeth earlier and show an earlier erup- 
tion of the permanent teeth than the boys. In this respect Upper 
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Norrland is in agreement with Skane, and the same phenomenon 
prevails within the different local groups investigated in. Norr- 
land. On the other hand, the difference in time is slightly variable 
in respect of different local groups. <A special study has been 
made of the difference in the time of the eruption of teeth in 
children belonging to different local groups as far as regards 
Stensele and Skane (Table 31). The eruption of the permanent 
- teeth is delayed in the Stensele group as compared with the Skane 
eroup. This delay is most conspicuous in the case of the boys; as 
regards the girls the circumstance is not so obvious as to warrant 
any definite conclusions being drawn from it. Whether the cause 
of these circumstances is to be ascribed to the climate, light and 
darkness, diet, racial conditions or to the more frequent occur- 
rence of diseases that tend to check development, cannot be 
gauged from the statistical data, but might possibly be ascer- 
tained from a comparison with other investigations carried out 
on the basis of the same material. 


Caries. 


Taking the material as a whole we find that caries is of a 
widely differing frequency in the two sexes, women being ex- 
posed to attack to a far greater extent than men. According as 
the investigation has been carried out by the quantitative or any 
of the qualitative methods the higher frequency of caries in women 
differs in degree. It is most evident in the adults, amongst 
whom we naturally find more advanced forms of caries, though 
the phenomenon is also observable even in the years of childhood. 
To take the milk teeth first (Table 33), we find no definite 
differences as here the figures show a good deal of irregularity, 
but in the case of the permanent teeth (Table 32) we find that a 
distinct difference between the sexes is noticeable as early as at the 
age of 7. For at the age of seven the girls wm all groups, with 
the exception of Asele, are more subject to attacks of caries 
than the boys. This is due apparently to the earlier eruption 
of the permanent teeth in girls. The divergence in question ts 
adjusted at the age of S8—11, after which (1. e. from 12—13 
years of age) the difference widens to the disadvantage of the girls. 
The difference im the frequency of caries, which 1s thus already 
revealed here, wmereases throughout life and at an advanced age 
attaams to considerable values (see Tables 18 and 19). The 
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cause of this circumstance (varying predisposition or other 
causes) is not apparent from the statistical data. A quite consider- 
able difference often arises already at the age of 16—20. Between 
the ages of 16 and 45 the women often show twice as high a 
frequency of caries as the men, and after 45 the divergence be- 
comes inereasingly wider. Within the different local groups we 
find very different pictures of the dispersion of the disease both 
in the quantitative and in the qualitative sense. -Most students 
of this subject are agreed that amongst civilized nations at least 
95 % of the population suffers in a greater or less degree from 
caries. The statistical compilations in connection therewith relate 
mostly to adults. In the present report the men of Stensele alone 
show a numerical record that falls below this generally recognized 
percentage. Asa matter of fact, we find only a few isolated cases 
in which the denture is free from earies (Table 20). Amongst the 
ehildren, on the other hand, those who are free from caries are 
more numerously represented, the best values being attained in 
Stensele. Then come Asele, Kiruna and Skane. The lowest 
figures are again represented by Umea, Jokkmokk and Kalix 
(Table 8). . 

Stensele is characterized by very low frequency of caries. Non- 
carious cases are common, and, moreover, in the children’s 
material only the mildest forms of caries are recorded. The figure 
series indicate that the disease is not even able to keep pace. 
with the eruption of the teeth. The frequency of caries in the 
milk teeth is likewise relatively low. Even in the ease of the 
adults the series are on a relatively low level, but the great 
divergence between men and women is striking. Of all the areas 
imvestigated, Stensele proves to be the one that suffers least from 
the disease and is the only local group that 1s more favourably 
situated in this respect than Skane. 

The children’s material in Asele shows conditions that are 
almost in entire agreement with Skane. The frequency of caries 
in the permanent teeth is higher than in Stensele, but it may 
nevertheless be deseribed as low. The milk teeth, on the other 
hand, are here far more liable to attack. In the case of the adults 
the disease shows a wide dispersion. In Umed, already during 
the years of childhood caries reaches far more advanced forms. 
The frequeney of caries is moderately high, and the disease exhibits 
more severe forms than it does in the foregoing groups. 

In Vasterbotten, for instance, the disease in the different zones 
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is of an extremely different degree of intensity and character. 
In the mountainous and desolate zone (Stensele) we find very 
mild forms, in the coast zone (Umea) caries of medium severity, 
and in the intermediate zone (Asele) slight caries, which however 
is severer and more advanced in its character than in Stensele. 
The same is the ease in Norrbotten. Here we find the most 
severe forms within the coast zone (Kalix), where the disease 
‘must be considered to be of a very severe type. Practically every 
single person in this zone is suffering from it — often throughout 
the entire denture. The circumstances are somewhat better within 
the intermediate zone (Jokkmokk), although here too severe caries 
is present. Least caries (of medium severity) is to be found in 
the mountainous and desolate zone (Kiruna), in which the cireum- 
stances as regards caries are similar to those prevailing in Umea. 
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CHAPTER: LUE 


The common diseases of the mouth and their 
connection with the dietary forms and 
the general health. | 


By 


Ps A. LINDSTROM 


A. The material, its classification ete. 


The following description of the common diseases of the mouth 
is based on the relevant sections of the statistical inquiry that 
forms part of the Royal. Medical Board’s report on »A social 
hygienic investigation in the Counties of Vasterbotten and Norr- 
botten», or the so-called »Norrland Investigation». That is to 
say, the material is included partly in the hospital and local 
medical examinations dating from the year 1929, partly in the 
medical examinations in schools carried out in the same year, in 
which are incorporated medical records relating to school children 
in localities that are in the main the same as those investigated in 
the local medical examinations, and partly also in a medical 
examination in schools carried out in 1931, when observations 
were taken of children chiefly at other places in Norrland than 
those covered by the first two investigations. In this latter main 
eroup has been embodied the research material collected from a 
number of schools in the country parts of Skane and lkewise 
compiled in the year 1931. 

In the following sketch-maps are marked those places in which 
the material was collected, the names of those covered by the 
1931 investigation being underlined. (From Umea data were 
collected both in the local medical examinations of 1929 and in 
the school medical examinations of 1931.) 

As the material available does not permit of a comparison 
being drawn between the population in the individual places in- 
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vestigated as separate units, they have been combined into a few 
larger geographical entities, within which the districts thus 
erouped together are in essentials concordant with one another 
from such points of view.as are of decisive importance in this 
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case. In regard to those factors that have been of primary signi- 
ficance in forming the various groups, viz. the climatic features 
of the investigated districts and the social, hygienic and dietary 
conditions of the classes of the population living in the localities 
concerned, detailed particulars are given in Chap. I of Part I and 
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Sect. 1 respectively and in the itinerant investigators’ reports (not 
published in the present work). Table A shows the geographical 
grouping decided upon. 

The geographical division reproduced above accords with that 
which Hourz employed in his chapter on »Caries», based on the 
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same material as that with which we are here dealing. Minor diver- 
gences as regards the number of cases examined ete. between the 
present part of the investigation and the inquiry carried out 
by Howurz are due to the fact that in both these parts, in which 
different characteristics have been dealt with, different portions 
of the material have been for various reasons eliminated. For 
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instance, the confirmation class at Mala (comprising 80 indivi- 
duals) has been inciuded by me in some tables, whereas in the 
investigation of »Caries» it has been excluded altogether. The 
tables reproduced below show the division of the examined indi- 
viduals into local groups and ages. 


Table A. Geographical grouping. 


, 











| Local Local medical exam. School medical | School medical 
groups 129 exam. 1929 exam. 1931 
I Stensele, Stensele, Tarna 
Sorsele, Sorsele, 
Dorotea, Dorotea, 
Killinge (Gallivare) Killinge 
II Bjurholm, Bjurholm Asele 
Vindeln, Vindeln Lycksele 
Norsj6 Norsj6 
Ill Burea, Burea, Umea 
Byske, Byske, 
Umea Langnaés 
Langnas (Pitea parish) 
IV Jukkasjarvi Kiruna, : 
Jukkasjarvi, 
Paittasjarvi, 
Vv t t Arvidsjaur, 
Jokkmokk, 
Puottaure 
ME t a Kalix, 
Overtornea 
VII i - | Skane | 








The division of the material into three large sections has been 
called for partly by the necessity of separating the special medical 
examinations of children (6—16 years of age) from the local 
medical examinations, which were mainly concerned with adults, 
and partly by the fact that the two investigations of 1929 were 
based on an essentially different plan from the school investiga- 
tion of 1931. 


1 No primary material collected. 
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Table 1. Local medical examinations 1929. 


Distribution of the material according to local group, sex and age. 
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Table 2. School. medical examinations 1929. 


Distribution of the material according to local group and age. 


. 








Local group ! 





Age group: |= Total 
I | II Ill | IV 

6 3 at = a2 3 
7 29 13 112 123 277 
8 38 16 95 138 287 
9 56 21 38 129 244 
10 52 19 45 99 915 
11 54 24 26 43 147 
12 30) 28 17 30 105 
13 31 18 21 112 182 
14 26 7 4 102 139 
15 5 ze = 18 23 
16 1 = Ses 3 4 
17 | “s ods = 1 i 
Total | 325 146 358 798 | 1,627 


' See p. 69. 


val 


Table 3. School medical examinations 1931. 


Distribution of the material according to local group, sex and age. 
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In regard to each one of the characteristics given in the 
recording form used in 1931 — which is reproduced in Table B — 
there has been entered in each individual case only a numerical 
figure denoting the presence or absence of alternative character- 
istics or the degree and type of a definite pathological picture, the 
figure 1 being generally given to denote a normal case. Thanks to 
the fact that this numerical designation, corresponding to a 
scheme that had been drawn up beforehand and as far as possible 
covered all existing cases, was consistently employed in the fill- 
ing up of the primary ecards in the school investigation of 1931, 
it has crystallized into a very rigid system and ean be utilized 
without such amendments and attenuations as would disturb the 
organization as a whole. 

It should be pointed out in this connection that there was never 
any intention to make a separate statistical compilation of the 
data relating to »lymphatic glands», »tonsils» and »breathing», 
the sole idea of these data being to throw further light on the 
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Table B. 


Examination of the teeth of school children 1931. 
Norrland, Skane and Stockholm. 


DATWS big aort ose ty Mesa EES INGUIE. coe, CR ial Medien coer ein Ox el Awe 
Date & year ol Diviliidca..s Profession of parent or guardian...;........... 
Immigrant or native. 





Status of the Mouth. |General medica] data.| Remarks 





1. Shape of face I. Haemoglobin 

2. Jaws II. Schiotz Number . 

3. Palatal arch III. Height 

4. Bite IV. Weight 

5. Position of teeth V. Hess’s Number 

6. Size of ‘teeth VI. Digestive trouble 

7. Shape of teeth VII. Housing conditions 

8. Colour of teeth VIII. General alimental con- 
dition 


9. Proximal contact 
10. Enamel hypoplasiae 
11. Cuneiform defects 





"12. Abrasion IX. Diet 
13. Oral mucous membrane 
14. Gingiva X. Anamnesis 
15. Materia alba (frequency) 
16. » » (location) 
17. Tartar (frequency & loca- 
tion) 
18; "Paxtar (colour) - XJ. Parents’ teeth 
19. Saliva (quantity) 
20. » (consistency) , : 
21. Lymphatic glands XII. Diagnosis 
22. -Tonsils 


23. Oral hygiene 
24. Care of the teeth 
25. Respiration 





picture in the individual eases of, in particular, inflammation of 
the gums and the position of the teeth. 

The more exact purport of the different characteristics and the 
division of the sub-groups into varying types and degrees will be 
seen from the itemized description that follows. Nevertheless, for 
the purpose of clarity it is advisable at this point to enumerate 
some of the conditions under which the primary cards have been 
filled in. 

The term »normal» ease, which has been employed a good deal, 
ean of course be discussed from many points of view, but if we 
mean by it the type that experience shows to be of most fre- 
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quent occurrence, and if we include within its scope those cases 
that do not diverge in any way, or only very slightly, from the, 
in the physiological sense, original and ideal picture, the term may 
perhaps, in spite of its subjective character, be considered accept- 
able under present circumstances. Certain divergent views on this 
point that are to be found in the school medical examinations 
of 1931, the results of which have been dealt with by one investi- 
gator, do not of course affect the estimate of the relative frequency 
of a given characteristic in respect of locality, sex and age. 

It is primarily, perhaps, in regard to the gingival inflammation 
that there is any danger of the definitions being subject to 
variant interpretation. It 1s naturally not possible, upon a simple 
and brief clinical examimation of the gum — that is to say merely 
by inspection, palpation and probing — to draw up an exact classi- 
fication of the changes, as 1t is when making a microscopic study, or 
to eategorize the individual cases under the great many types of 
eingivitis that have been tabulated, mainly on theoretical grounds. 

The factors that determined the gingiva diagnosis are: 1) the 
colour at the edge of the gum, 2) its position and shape (hyper- 
plastic or atrophied), 3) various forms of bleeding, 4) the depth 
of the gingival socket, 5) any secretions and deposits that may 
be found in the socket and their appearance, 6) the consistency 
of the gum. 

At the preliminary discussions on the planning of the medical 
examination in schools in 1931 the nomenclature and bases of esti- 
mation were defined in exact terms and agreed upon. It was also 
decided that the gingival changes as well as materia alba and tar- 
tareous deposits, as far as the child material (6—16 years of age) 
covered by that investigation was concerned, should be judged 
throughout on stricter lines than is usually the case when the 
diagnosis relates to adults, in whom slight changes are mostly 
the rule, as for instance minor tartareous deposits ascertainable 
at any rate with a probe, and somewhat deepened sockets. Conse- 
quently, it is not possible to make a direct comparison between the 
diagrams of these characteristics from the school medical exa- 
minations of 1931 and those from the local medical examinations 
of 1929; since the application of the lines of estimation followed 
in the latter would result in the number of normal cases being 
substantially increased in the former. 

The caries picture, which has been recorded on the primary 
ecards on the page opposite to that on which the characteristics 
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referred to above have been entered, has only been dealt with in 
this work as far as regards its inter-connection with certain 
other factors. For this purpose there has been employed a qualita- 
tive method of grouping the cases, utilized by Hourz in his special 
study of caries, on the following lines: 


No earies present. 

Caries in fissures and pits. 

Caries, besides, on the proximal surfaces of the teeth of the 
upper jaw and on corresponding surfaces of the bicuspids and 
molars of the lower jaw. * 

3. Caries also present on the proximal surfaces of the incisors and 
cuspids of the lower jaw as well as on the gingival thirds of 
the front and insides of the crowns. 


Se 


As regards the two investigations carried out in 1929, in the 
respective forms used for the purpose have been entered, in respect 
of each characteristic, short verbal descriptions, these too based on 
a plan laid down in detail beforehand. Nevertheless, in these two 
investigations, which were carried out by several investigators, 
in many cases quite wide variations occur in the use of terms and 
recording methods. This has necessitated the exclusion of a good 
deal of the data on certain characteristics as being impossible to 
fit in with the rest, as well as the rejection of a number of parti- 
culars owing to their not being clearly formulated. In order 
therefore that the material from 1929 might be accurately assessed 
and controlled, it has been divided up into the parts contributed 
by each investigator. Only in those cases in which opinions have 
proved to be uniform has the material been incorporated in the 
geographical grouping for the purpose of regional comparisons. 
Further, no data have been dealt with which relate to patients 
who use prosthetic replacements — apart from isolated crowns 
or artificial teeth — or have had fewer than five teeth in one 
jaw plus corresponding antagonists, and which have to do with 
the characteristics abrasion, materia alba, tartar, enamel changes 
and the gum. As a result of all these factors, considerable 
variations have frequently arisen in the order of magnitude of 
terms and totals, both in respect of the different characteristics 
and between tables relating to the same characteristics. At the 
same time, however, the final figures have generally gained in 
reliability, this being especially the case with the relative distri- 
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bution of the diseased pictures as between local groups, sex and 
age. [The numbers representing the absolute frequeney of certain 
characteristics must however in several cases be considered unre- 
hable in regard to the investigations in 1929. This nevertheless 
does not apply to the distribution of caries and the various forms 
of gingivitis, which for the most part was no less earefully and 
exhaustively dealt with in the material collected in the last-men- 
-tioned year. 

The local medical examinations of 1929 include also a small 
number of adolescent individuals. As however the point was to 
compare those characteristics that may a priori be expected to 
vary considerably with age, in the comparison drawn between 
the local and the school medical examinations data relating to 
children under 12 belonging to the former category have been 
excluded. 

It will be realized from the above that in a comparison of the 
results from different localities, especially in view of the fact 
that only one investigator collected data concerning the status of 
the mouth, it 1s necessary to attach primary importance to the 
school medical examinations of 1931, which in other respects also 
may be regarded as being more exact. In the following pages, 
therefore, and especially in our study of the geographical patho- 
logy of the diseases, it is primarily that investigation which will 
serve as a basis for our tables and to which a decisive value will 
be attached. On the whole it may be said that the three sections 
of the material collected show satisfactory agreement in those 
respects in which comparison is possible and the recording forms 
tally with one another. 

In the first section of this work those characteristics are dealt 
with that fal! under the special headings of the recording forms, 
the distribution of each characteristic by localities, ages and sex 
being shown. As regards their geographical distribution, the 
results obtained are applicable in the first place to the present 
material as such, but they also probably give an approximate 
picture of the absolute frequency in the individual local groups, 
in spite of the fact that the school medical examination of 1931 
embraces only a very small proportion of the entire population 
in the district in question. It should be observed, however, that 
in Tarna for instance the total number of school children in 1931 
was only 30, and that, where not otherwise stated, the correspond- 
ing tables showing the geographical pathology of the diseases 
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recorded from the examinations in 1929 agree in their tendency 
with those compiled from the 1931 material. When, for instance, 
the Tarna cases are stated to be in certain respects divergent 
irom other parts of the material, this implies that, when the 
detailed headings on the recording forms are comparable, the 
other places incorporated with-the Tarna district (Stensele, Sor- 
sele, Dorotea, Killinge) likewise exhibit a picture different from 
the rest of the local groups. 

Those particulars that are brought together under .the term 
»general medical data» have not here been made a subject of 
special study but will only be discussed in the second part, in 
which the mutual variation between the different factors is indi- 
cated. This mutual variation can in many cases be precisely stated 
in numerical form by means of the so-called correlation coefficient, 
which usually approximates to 1 insofar as the one characteristic 
shows a tendency, so to speak, to attract the other. In the case 
of a negative association, 1n which definite phenomena in a 
‘ greater or less degree exclude one another, the coefficient is nega- 
tive. Unless expressly stated otherwise, a positive correlation is 
meant. Certain difficulties were encountered in determining the 
correlation coefficient in cases where gingival changes constituted 
the one factor. For this purpose, then, the various types of gingi- 
vitis were arranged in a series in which the normal gingiva formed 
the first step, and which under the existing circumstances may 
fairly be regarded as implying an enhancement of the same patho- 
logical conditions. There were excluded from the series the different 
forms of atrophy, and further, for the purpose of determining the 
correlation coefficient, the profound marginal paradentitis and 
the pronounced spontaneously bleeding gingivitis were com- 
bined (the two latter diseased symptoms occur only in adults). 
The adoption of these principles has been all the easier seeing 
that the atrophies and the spontaneously bleeding gingivitis 
are of very rare occurrence in our material. The fact that the 
gingivitis series indicated is regarded as implying a gradual 
development from the normal gingiva is not however to be taken 
as an assumption that the different types have necessarily arisen 
out of the same pathogenic factors and that the varying form 
merely represented a picture of the strength of these factors. 

As to the data of a general medical nature, of which use has 
been made in the following tables, for more detailed particulars 
as to their significance and the method of recording them the 


reader is referred to Part II, Sect. 
that the original dietary divisions have very largely been com- 
bined into wider groups so as to afford a more reliable idea of the 
mutual variation with other factors. 

The variations in leneth and weight have not been discussed in 
this work, either separately or in correlation tables, it being the 


intention to present the results of these inquiries later on. 
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It need only be added here 


In the following set of tables and diagrams we shall first of all 
give in summary form the statistical report on the different 
groups of headings, each taken separately, and then a brief survey 
of the connection between the individual characteristies. 


B. The frequency within local groups, ages and sexes 
of characteristics entered under the separate 
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Bite. 


Table 4. School medical examinations 1931. 
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headings in the recording form. 
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In Skane the prognathous types of bite (projecting upper jaw) appear 
to be less common than in Norrland. The material from the Arvidsjaur 
and Kalix districts indicates a normal bite in only 54 and 46 % respect- 


ively. 


2. Position of the teeth. 






















































































Table 5. School medical examinations 1931. Boys and girls. 
| I I Bea VI All vi | 
Position of | Tarna | Asele | Umea ee Kalix. | ood kame 
teeth jaur land 
ADS gt BOS) | 4 DSF oy hes | all el oad eee BN OSI A “Abs. aye 
fies. oo" nes.) 77. aes. @ figs. figs. 4 figs. 70 
: 80 72 7 57 48 GA ne cee 
nee a4 < ide 987 133 154 | 310 
Bimaxillary 20 21 10.5 30 6 26 II 
crowding 6 41 39 12h Sioa 41 
Opistho- a LZ 13 6 IO Il 
enathous 14 46 17 114. 44 
Total 100 100 100 100 100 100 100 
" 30° TOT az 277 ss igs BUD 
Excl. obser- 
vations 1 1 1 3 2 
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Normal. 
Bimaxillary crowding. 


Opisthognathous (crowding in 
the upper incisive section). 
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As regards the position of the teeth, Norrland as a whole assumes a 


less favourable position than Skane. 


In the Tirna district, where the 


Lapp and Finnish element is considerable, thus enhancing the number 
of short, broad faces, anomalies in the position of the teeth, and especially 
the opisthognathous bite, appear to be of less frequent occurrence. 


3. Hypoplasiae of the enamel. 










































































Table 6. 
Local med. exam. | School med. exam. 
: : 1929 2 
Hypoplasiae of eeu 
the enamel Men Women Men Women 
Abs eS INOS I ae || AGS ae OSE Ye 
figs Le figs. 2 figs ae figs. fe 
: . 6 
None ats ee ets Ad om aS 9 
Sti ot (60 126 
Grooves and 9 10 6 4 
furrows 36 4] a2 30 
100 100 100 100 
Total 
413 418 812 (8) 
Excluded observa- 
tions 135 228 





The older generation, as recorded in the local medical examinations 
of 1929, shows hypoplasiae of the enamel in the teeth of close on one-tenth 
of the total number of individuals. The school children, according to the 
school medical examinations of 1929, exhibit in only 4—6 % of all those 
examined the presence of hypoplastic changes in the enamel of the 
teeth — a circumstance that may be attributed, on a conservative 
estimate, to the fact that in the younger generation, which has grown up 
under more favourable hygienic conditions, the affections of calcium 
metabolism, which are largely of a rachitic nature, have been of less 
frequent occurrence. 


Table 7. Local med. exam. 1929. Men and Women. 





















































il ja It JO Teal 
Hypoplasiae ot Stensele Bjurholm Burea Jukkas- erou Ss 
the enamel ete. C&C: CLC. jarvi re 
Abs. | a Abs. | BSS ee i slog. | % Abs. % 
figs. | 2 “| fess |--28- 4 Bes. | OP fies 2 tes: % 
+ 88 94 92 88 gI 
ODE 163 | 94 Att 86 754 
Grooves and 12 6 8 12 9 
furrows 23 6 36 12 rare 
: 10O 100 100 100 10O 
FON sie 100 447 98 831 
Excluded observa- 
tions a 28 ie 50 363 











The interior Lapp region, represented by the Stensele group (Stensele, 
Sorsele, Dorotea, Killinge) and Jukkasjirvi, shows the most numerous 
enamel changes of a mainly rachitic nature. The agricultural districts 
of Bjurholm, Vindeln and Norsj6 record a more favourable frequency, 
the figure being only half as high. The sawmilling district in the coastal 
area assumes an intermediate position. These circumstances apply to 
the older generation according to the Jocal medical examinations of 1929. 
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Table 8. School medical examinations 1931. Boys and girls. 
aoe te V VI PAS a haa 
SPN Siege eae Ae ae cg eet AME WAI th srpaeca of Oa cet 
of the Tarna | Asele | Uinea jaur |: Kalix | Megane: Skane 
enamel |Abs.) ., | Abs. sy | Abs..| 5, | Abs. Avid, | Abe ton, | Abe dos, 
: figs. | “ | fies. | “| figs."|. | figs. figs. O''\ figs, |: | tie. 2 
87 94 go 96 96 94 96 
gue | 26 186 ee 286 ee 1,104 | 882 
Grooves and i ee 78 4 4 -6 4 
furrows 4 12 34 10 10 15 
Total 100 100 100 100 100 
‘ 30 198 373 296. 27 7 "lL 174 Fea | 




















All observations included. 

The enamel defects in the younger generation are apparent from the 
school medical examinations of 1931. The most numerous changes occur 
in the desolate Tirna district, the frequency being more than twice as 
high as in the district under investigation as a whole. The figures for 
Asele in the Lapp district of Vasterbotten and for the Umea district are 
unfavourable. Arvidsjaur and Kalix are represented by figures that are 
on the same level as Skane, where hypoplastic changes of a rachitic 
nature have been found to occur in only 4% of the children examined 
in 19381. 


4. Colour of the teeth. 


Table 9. The loca! & school medical examinations 1929. 


Local med. exam. |School med. exam. | 
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teeth Men Women Boys | Girls 
3) oe Abs. | are PABS= oe) ADs. | Ay 
figs. Hef inkegey = A tiaey te = ol eee ee 
: Il ite) 8 8 
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White. 


Yellowish white, 
greyish white. 


Yellow, brown. 
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Man_ {kvinnor |Gossar |Flickor 
(Men) |(Women) | (Boys) | (Girls) 


Bygdeund. 1929 | Skolund. 1929 
(Local Medical (Medical examina- 
examinations) | tions in schools) 
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As the age advances the colour of the teeth changes to yellower 
shades, expressing a concretion in the form of a process of calcification 
undergone by the dentin substance. The local medical examinations show 
that in 40—50% of all elderly persons there occurs this, in different 
respects more resistant, type of tooth, which in the school children is 
represented by only 10—15 %. In this respect the men are more favour- 
ably placed than the women, in whom — and this applies to both the 
older and the younger age groups — the number of the more yellowish 
teeth is far greater, a fact that should not be forgotten in estimating 
the lower frequency of caries in the men. 


G —-Part Tk. 
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Table 10. Local medical examinations 1929. Men. 
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Colour of the teeth | 16 | 7—12|13—18]19—30|31--50/51—65|Over 65 
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Im males the yellowness of the teeth increases throughout as age 
advances, indicating a gradual sclerotization of the organic dentin 
substances. 
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Table 11. Local medical examinations 1929. Women. 
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Colour of the teeth | 1—6 | 7—12/13—18|19—30|31—50|51—65|Over 65 
ADSI) 97 AUS 7|ADS. | 5 A-VADS.| o2-ADS. |G, LADS | 4,) ADE. | oy 
fies | hes |*° | fies. 1°) Ges" (fies. 1 esl? | fies, | 7 
Uh; ie 2 6 18 6 2 
noe lee bee, led tp eee ee 
Yellowish white, 80 74| — 66 58 44 27 
greyish white 24 23 o4 101 68 12 2 
23 J | a B36) 28 24 50 71 
Yellow, brown | 9 7 93 43 77 31 10 
100 100 100 100 100 100 
one | og Pee 1 ie se | a | 
Excluded observa- 
tions 4 2 2 22 58 19 0) 
White. 









ai 
Or 

ae 

ae 
zy 
nh 
OO 

! 
Oo 
oO 

| 
Co 
se 
Ww 

| 
O1 
S) 
Ol 


r= N) Yellowish white, 
I=65 ver 6 SN greyish white. 
[awe a 
a 


Yellow, brown. 
=a 











ZZ. 
IZ 


+t 


Yj 

































































i 

Ll 
Wl 
wi 





= 
Si 
oO 
n 





In women too there is a conspicuous tendency, as age advances, 
towards yellower types of colour in the teeth. This is not so marked, 
however, as in the case of the men, especially during woman’s period of 
fertility, and between the ages of 20 and 30 it is actually characterized 
by an interruption of the process in the form of an increased frequency 
of the whitish types. This fact points to greater lability in the teeth of 
women in regard to the inorganic deposits during pregnancy and lacta- 
tion, and should not be overlooked when discussing the increased 
frequency of caries in pregnant women. 
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5. Abrasion. 
Table 12. Local medical examinations 1929 and school examinations 1931. 
Local exams. School exams. 
1929 1931 
Abrasion Abrasion ~ 
Men | Women Boys |- Girls’ 
BIOS. 5 al AS hing Abs. of ‘ADS.| o, 
pot ee aie ig ae ee ee ie ie en et ee 
60 83 70 vA! 
Absent or slight 999 AOL Absent or. slight 571 537 
24 14| Abrasion in the 2 25 
Considerable | 120 r 65 enamel 191 190 
16 3 Abrasion also in 6 4 
Strong i ee 16 the: dentin 50 a2 
Lf, St eel She es A te aE ane are tet 
100 =a 100 100 
Excluded obserya- Excluded observa- | 
tions HI 164 tions | 








Local exams. 1929. 
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SS able. 
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eee) 


School exams. 1981. 
Absent or 
slight. 

In the ena- 
mel. 


In the den- 
tin as well. 


LZ 
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Abrasion of the teeth, which to a certain extent expresses the degree 
in which the masticatory organ is used for its purpose of chewing up 
the food, is more marked in the more muscular male. 
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Table 13. School medical examinations 1951. Boys and girls. 
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Abrasion q 8 9 10 11 12 13 14 
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8 observations at the ages of 6, 15 and 16 are excluded, of which: 


5 show an absence of abrasion, 

2 show abrasion in the enamel, and 

1 shows abrasion in the dentin. 
Absent or 

slight. 

In the 
enamel. 
In the den- 
tin as well. 





The above table and diagram show that from the age of 7 the 
relative number of cases of strong abrasion decreases owing to the 
successive shedding of the worn milk teeth: simultaneously the occurrence 
of abrasion in the enamel becomes more frequent. 
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Table 14. School medical examinations 1931. 
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In school children the abrasion of the teeth is far more conspicuous 
in Skane than in the area of Norrland that has been investigated, possibly 
owing to the difference in dietary conditions as well as to the fact that 
a bite more or less severely damaged by caries is, on account of the 
pain in the teeth, of less use as a means of mastication. It is highly 
probable, however, that the abrasion of the teeth is not only a purely 
mechanical problem but is also attributable to unknown constitutional 
factors. 


6. Materia alba. 


Table 15. Local medical examinations 1929. Men and women. 
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Moderate fe ba9 = O54 yee ae 7 |-90 8 
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Abundant 3 | 4 | Bor aes Wat e0- | 25 
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Total | 58 49 {140> (950 ~18389. 1110 41 
Excluded observya- 
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Little or none. 


Moderate. 


Abundant. 
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As age advances the soft deposits on the teeth increase in frequency 
and abundance amongst the population, in some measure as evidence of 
deficient hygiene. The relative increase is approximately the same for 
men as for women at the different ages. 
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Table 16. School medical examinations 1931. 




















Materia alba Boys Girls 
frequency eee sl pee See 

aaa figs. Lie, figs. i % 
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Abundant | 160 20 7 © LO 
Total ee 100 ae ineye) 











All observations included. 


Flickor ea Little or none. 
irls 1 
) |G ) SN Moderate. 
4 
== Abundant. 
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Soft deposits on the teeth have been found to occur more frequently 
in the boys than in the girls; moreover the latter are generally more 
interested in cleaning the teeth by brushing and rinsing. 
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Table 17. School medical examinations 1951. Boys and girls. 
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caueuty q 8 9 ee ee cto ee ee 

Abs.| 9, |AbS.| 9, |Abs.| 5, |Abs.| ., |Abs.| ., |Abs. “5, LADS. of, |Abs. 
figs. figs. Yo figs. Aes) figs. “4 nes) ties. |" bes. “a 
aA 62 57 42 43 51 48 41 36 

Little or none ie? POA. eh 7 1180 he 7a ole 
ee 29 32 41 40 36 ou. 37 32 

Moderate PA) eos ee Na |) Bee PTS 
| 9 II iy ry 13 15 22 22 

Abundant | 17 3. \980- 1-90 1.83) | ae 2 aye ia8 
Total IOO TOO 1O0O IO0O TOO 1 @ie) 100 100 

189. 97 l1eo - liye. lon7- 4815- ln80 |-44 


























All observations are included in the ages given above. In addition 
there are 8 observations, of which 2 at the age of 6, 3 at the age of 15 
and 3 at the age of 16. In the case of 2 of these the frequency of 
alba materia is slight, in 4 moderate and in 2 abundant. 
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The increase in the materia alba deposits in children becomes more 
marked with advancing years. An exception is noticed in the 11—12 
year groups, the frequency being lower, indicating that the conditions 
voverning the metabolism and factors of growth also have a bearing 
on the soft dental concretions, which are thus, in point of their abundance, 
not entirely a function of measures of hygiene. The rise of the curve 
is interrupted about 1 year earlier in girls than in boys. It is to be 
observed, however, that the child material from the 1931 examinations 
has been judged with greater strictness than the material compiled from 
the adults. 
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Table 18. School medical examinations 1931. 
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Materia alba Tarna| Asele | Umea |277*| Kalix | 8° | Skane 
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Aq\.  “48\ 60 gyi. # 49| 49 
Tinie, Or piome 14 94 lost lta ta 574 1195 
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: Little or 
ca I iH ee pba 
| Tarna|Asele | Umed |Arvidsjaur] Kalix | Skane Moder- 
ate. 
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90 ant. 











There is scarcely any difference between Norrland and Skane in 
the occurrence of materia alba. The more favourable position of Umea 
in this respect is chiefly to be ascribed to the higher standard of oral 
hygiene amongst school children in an urban community. 
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7. Tartar (Salivary calculus). 


Table 19. Local medical examinations 1929. Men and women. 
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Tartar eat ae ee ; ; : cs ne 
(icanenen) 13—18 | 19-30 | 31—50 | 51—65 | Over 65 
’ Abs. Be Melosh oy |e. ap | EXlose or a ADS: oy 
figs. ue figs. ME figs. a figs. Lae) figs. a 
“ 32 a5 25 22 16 
None | 46 124 85 24 6 
65 60 66 65 73 
Moderate 99 209 299 69 | O7 
3 5 9 13 II 
Abundant 4 | 16 29 | 14 4 
Total 100 100 100 100 100 
142 349 336 107 ol 
Excluded -observa- 
tions 1 it 41 Be 14 
None. 
Moderate. 
Abundant. 

















The clinical experience that the occurrence of tartareous deposits, as 
also the degree of severity of cases of tartar, increases with advancing 
age is confirmed by the examination of the adult population. The rise 
in frequency is similar in both cases. Upon a comparison with the school 
material it should be observed that the latter has been judged, as far 
as regards tartar — as in the case of materia alba and gingivitis —, far 
more strictly than the adult material. 








Table 20. School medical examinations 1931. 
































Boys Girls 
Warvar 
(frequency) | aps. Abs.| 4, 
figs. |.7°" Intigs, 
: 26 25 
Bue 210 188 
. 64 64 
Moderate ats | 488 
10 A 
Abundant 83 83 
TOO 100 
; Excluded ob- 
servations 1 = | 





Tartareous deposits occur frequently amongst school children. No less 
than over 70% of those examined in 1931 were found upon careful 
revision to be affected with tartar. In the case of incomparably the 
greater number the deposits have been insignificant or moderate, i. e., 
upon investigation with a probe it was possible to show the presence 
of tartar in the gingival pockets around the incisors in the lower Jaw 
and the 6-year molars in the upper jaw. In about 10% of the cases 
investigated there have been found more abundant deposits of harder 
concretions. 
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Table 21. School medical examinations 1931. Boys and girls. 
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ODS 67 Ose, AWS.) 57 PADS-| 47 |Abs.| 5>1Abs:[7 |AbS.| 42 WA bSHlo> 
figs.|~- | figs.|~— | figa:|~* | fies.| ~* | fies.| 22 fies. 7° (fies. || | fies. | 7? 
Xr 59 32 r5| 14 29 18 16 8 
ome fe Boy dew (ai is = 188. 120 3 
. 40 60 8 76 63 68 61 68 
paoorate ig: 1130. — (150 130° 163 (214 dite 198 
Abundant es 8 Bi Be 8 se 23 a4 
2 ag 13 1 DAN 43 41 10 
Total 100 100 100 100| LOO 100 100 100 
se ies) 216 192 170 25% 315 182 Al 
Excluded  ob- 
servations = 1 = = ao = = ae) 


In addition there are 8 observations, of which 2. at the age of 6, 
3 at 15 and 3 at 16. Of these the frequency of tartar is in 2 cases nil, 
in 4 moderate and in 2 abundant. 
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In the school children the tartareous deposits increase with advancing 
years not only generally speaking but also in regard to the severer 
forms. Just as in the case of the accumulations of materia alba, however, 
the intermediate age groups (10—11 vears) show, as regards tartar, a 
decline in frequency, which emphasizes the importance of metabolic 
factors for the formation of concretions on the teeth. Boys and girls 
tally, except that the said decline in frequency starts somewhat earlier 
in girls. 









None 


Abund- 
ant. 
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Table 22. School medical examinations. 1931. 
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my ‘o r] 3- N - 
_ Tartar Tarna | Asele | Umea oe Kalix ae Skane 
(frequency) jaur land 
ADS.) 27 |ADS.)%57 ADS.) o> 1ADS.1_. 7. \ADS.| 57 [ADs a, | ADS. |, 
figs.|~° | figs. ie hese)? | hess % he As % figs. % 
i 22 63 5 t4\. 20 15 
None 2 44 1935 "(16 io 337 - \61 
| 63 Tie = 83 81 80 63 67 
ioderane 19 ~l141 °° |191.°"l939.  lo01_. I7aa 965 
30 7 4 14 6| 8 18 
i ha 9 13 16 41 16 bee 
100 100 100 100 106] “100 100 
Total 30 198 372 - 1296 27 113 107 
Excluded observa- | ; 
tions _— — 1 a = 1 — 
ii oe TL None. 
o | Tarna | Asele | Umed [Arvidsjau Moderate. 
CARER Abundant. 
90 Xa . SAN 
| 80 SV 
Ae 


















The great number of tartareous cases in Tirna on the one hand and in 
Skane on the other is noteworthy. Arvidsjaur assumes an intermediate 
position, while the lowest frequency of »abundant» cases occurs in 
Umea. As a comparison with the geological map shows that Tarna and 
Arvidsjaur are respectively situated on and in close connection by water 
with the Silurian lime areas and that those parts of Skane with which 
the investigation was concerned rest upon calcareous foundations, the 
assumption that the abundant lime content in the water has some 
bearing on the accretion of tartar cannot be lightly rejected. Asele 
and Kalix are far removed from calcareous soil, as also is Umea, which 
has no connection whatsoever by water with the Silurian lime areas. 
It should be added that other affections that may come into question, 
e. g. caries, do not exhibit in their frequency any consistent connection 
with the distribution of the calcareous deposits. 
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8. Changes in the gums. 


Table -23. 


Local medical examinations 1929. 


Only the age groups above 7 years included. 


Gingiva 


Normal gingiva 


Ging. tartarica 





Easily-bleeding 


Local exams. 1929 




















Spont. bleeding 


Deep paradentitis 


Total 


Excluded observa- 


tions 

















Men Women 
Apes.) | Abs) 
figs ae figs. hes 

34 |. 34 

fe 210 
II im: 

ay 89 
29 29 

145 174 
16 15 

82 92 
10 7 
48 45 | 
100 100 

504 610 





A normal gingiva occurs relatively seldom. 


The more pronounced 


forms of gingivitis amongst elderly persons have been found to occur in 
about 55 % of all the individuals examined. 
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Table 24. Local medical exaninations 1929. Men. 
A Se 6 3s 
ae ere ie EF eee ¢ Fr 2 
Gingiva (—12 | 13—18 | 19-30 | 31—50 | 51—65 |Over 65 
Abs. As G4 /ACDS i a7, 1S DSsl. oy TPA ee ae IAS Se || tea 
figs. figs. figs.| 7 ~|'nes.| 4c) Wsaes. figs:| *7 
Nia BE O 239 36 28 Py) 48 
rmal gingive 7 ) aan " / : 
No Bingrys 14 19 59 46 Syl ange 
ae eee 5 20 II 2° 7 ae 
o, tartarica aes ¥ 
. ; 20 a a5 ga oY 30 a5 
sily b g : ap ; 
Easily bleeding 4. 16 56 | Ad 23 2 
Me EO) oo ae 19 ~ 08 22 
nt. ding 5 | é 5 
Spont. bleeding 1 tl 20 | 80 el 6 
6 | } 
ae 2 es 17 CI 
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Deep ] ue 1 10 | 24 13 3 
100 100 100 100 100 100 
Total ae : : mee x 
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tions — — 1 3 i 3) | 
Tartareous deposits 
° rete cisors of lower jaw 
Aldrar (Ag es) Ging. J 6-year molars of up 


ane | the edges of the 


slightly inflamed. 
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The gingiva very re 
bleeds when brushe 
givitis desecendens. 
vitis hyperplastica, 
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The development of gingivitis in men is characterized by a steady 
From ‘the age of 
But in persons who have passed 
(these may be considered to represent a last remnant 


increase in the severer 
30 they 
their 65th year 


forms 
become highly intensified. 


cre Y 


up 





to the 


age of 65. 


ously 
bleeding 


Deep 
para- 
dentitis 


Strong gingivitis. 
tis hypertroficans. 


-arad. marg. prof. 


ls 
( 
is 





of constitutionally stronger individuals) it can be shown that the disease 


tends to subside. 


Table 25. Local medical examinations 1929. Women. 
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Gingiva [10 18-18) 19= 30) 3150 | 51-65 |\Over.65 
Abel oz. Wis Woe. (oe (Abeet (> (Ans S- Aelh s 
figs.| @ |figs.| @ |figs.| @ | figs.) ~ fot “a figs.| 7 
fee 76 40 29 28 40 48 
Normal gingiva 5 34 57 59 25 10 
Ging. tartarica 9 15 re 98 a 34 e) 11 vi 9 10 
: :; 18 25 36 22 18 
Kasily bleeding 6 21 20 5 4 
: 1 18 II 14 
Spont. bleeding 1 35 36 3 
Deep paradentitis 3 4 F 3 | 98 oe 9 ws 
moral 100 100 | LOO LOO 100 | 
33 84 | 196 213 21 
Excluded observa- 
tions —- - iL — 1 
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Normal gingiva. 
Ging. tartarica. 
Easily bleeding. 
Spont. bleeding. 


tee paradent- 
itis. 
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The development of gingivitis in women according to the age groups 
deviates somewhat from that of the male types insofar as the ages 
between 19 and 50, corresponding, that is to say, to the woman’s main 
period of fertility, show a conspicuous maximum of frequency in respect 
of all forms of inflammation. As in the development of the colour of the 
teeth, a weighty causal factor in this connection is to be found in the 
state of pregnancy, involving as it does readjustment of the metabolism 
and heavy demands upon the female organism. 


c= Part 10. 


Table 26. 


Norrland (Umed and its environs excluded). 
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In Norrland, except the Umea district, 
strongly in the women at the ages of 19 
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Local medical examinations 1929. 
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Normal gingiva. 
Ging. tartarica. 
Easily bleeding. 


Spont. bleeding, 


Deep paradent- 
itis. 





develops most 
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Table. 27. Local medical examinations 1929. Umed and its environs. Women. 
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Gingiva 7—12 | 18--18 | 19—30 | 31—50 | 51—65 |Over 65 
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a Sal: 38 
Ae oe = 5 
Normal gingiva 8 10 | 4] 10 | 9 
Ging. tartarica xy | A 15 a 10 ns 4 | mo 
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Normal ging. 
Ging. tartarica. 
Easily bleeding. 


Spont. bleeding. 


Deep paradentitis 
and other types. 
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Within the iimed area, which is dominated by the town of Umea, 
gingivitis in women reaches its maximum at a somewhat higher age 
than it does in the rest of Norrland, owing presumably to the higher 
age at which people marry and consequently the frequently later age 
at which pregnancy commences in the town and the urban communities. 
Cf. the preceding table. There seems to be no difference in respect of 
gingivitis amongst men from Umea and those in the rest of Norrland 
such as is shown to exist amongst the women. 
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Table 28. School medical examinations 1931. 












































yy Boys Girls 
Gingiva Abs. Abs. 
figs. “a figs. | “a 
i ee ree 23 23 
Normal gingiva | 183 173 
aa) 60 64 
Ging. tartarica ASA 483 
ae Ate 16 i. 
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Normal gingiva. 
Tartareous deposits on incisors of lower 
Ging. tartarica. jaw and the 6-year molars of upper jaw, 
the gingival margins slightly inflamed. 
; f The gingiva much reddened, bleeds when 
Easily bleeding. brushed. Gingivitis descendens. Gin- 
givitis hyperplastica. 
Spontaneously { Strong gingivitis. Gingivitis hyper- 
bleeding. trofieans. 


Slight pocket 


: ~ ee anor - Tanne: 
formations. Parad. marg. prot 


. 


The school medical examinations of 1931, in which the investigation 
of the gingival changes was very strictly carried out, has demonstrated 
the presence of such changes in close on 80 % of the children. Somewhat 
severer forms of gingivitis, viz. those in which brushing gives rise to 
bleeding, have been recorded amongst the boys in 17% of the cases, 
whereas amongst the girls the figure does not go beyond 13 %. 
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Table 29. School medical examinations 1951. Boys. 



















































































































































































A ease, s 
Gingiva 7 8 9 CO Re &: ee 14 
Abs.| ,, |Abs Abs ie te Nb: Abs.|,, |Abs.| 5, |Ab 
figs.| fies. 2 % les |%|fies.| | fes.| 2 | fies | |fes | 2 |fes | 
Normal gingiva 59 . 37 3° 12 ie 6 d 36 25 31 a 8 9 
au os 3 60 fe) 72 8 60 61 
Ging. tartariea | 54 37) 74 °°! gg “| go 77) ga > ao) ne ele 
. ie 8 IO iy 21 14 18 at 
ey lemme ee Woe Cie. ite on een ote 6 
Spont. bleeding | | | | | 9 ; 
Slight pocket- I | eB 2 7 
formations 1 4 2 6 | 
Total 00 TOO 100 100] 100] __100 100 
93 123 ae 86 145 ibave: 86 Dee 
Excluded obser- 
vations — — oa — 1 1 1 — | 





In addition have been excluded: 
1 observation at the age of 6 with normal ging. 
1 observation at the age of 6 with ging. tart. 
1 observation at the age of 15 with ging. tart. 
t observation at the age of 16 with easily bleeding gingiva. 


Normal 
ging. 


Ging. tart. 


Easily 
bleeding. 


Spont. 
bleeding. 
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Table 30. School medical examinations 1931. Gurls. 












































































































































Gingiva 7 8 9 10 11 12 13 14 
Abs. 94 Abs.b,> 1Abs. Abs. 0 Abs. % Abs. Abs.| ,|Abs. | 04 
fies.) < | nes, ve figs. figs. figs. figs. > | figs. Ach 

Saas ie 49 29 16 14 -28 12 20 
Nomar Smee | 7 oF ise | B07 > | Sia ae 3 
“4 38 69 ih 74 OF 7h 59 
Ging: TATrATi Ry ay | rou Ger vale 6s Wid 6 | 8 
: ‘et is I 8 Il 9 14 Uy 
Easily bleeding 13 1 8 9 10 99 16 8 
Spont. bleeding 1 : | | 
Slight pocket- I q 2 3 4 
formation { f! » 5 4 
| | 
100 100 100 100 100 100 100 
Total: | 9g° | gas: | 96 -|.84-- adi> BO Sg Ade 
Excluded obser- | | 
vations | ion | 





In addition have been excluded: 
2 observations at the age of 15 with ging. tart. 
1 observation at the age of 16 with ging. tart. 
1 observation at the age of 16 with easily bleeding ging. 





Normal 
ging. 
Ging. tart. 
Easily 
bleeding. 


Spont. — 
bleeding. 
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In the school children the changes in the gums increase as they grow 
older. Some retardation of the process is observed at the age of 11. 
As regards the severer forms the boys are throughout slightly worse off 
than the girls. It is noteworthy that gingival changes accompanied by 
a deepening of the gingival pockets were already observable at the age 
of 9—10. One further notices the intermittent rise in frequency caused 
by the change at the age of 11. 
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Table 31. School medical examinations 1951. Boys and girls. 
I Ih on Vv Wel echielay | Val 
aed “ ; Fee | EG Sal eee NORE” cence 
Gingiva Tarna| Asele | Umea ja Kalix | jong | Skane 
ADbS.| 9, |Abs.| 5, |Abs.| 5, |Abs.| 5, |Abs.| o, |Abs.| 9, |Abs-| 9, 
Hemi (esl thes ahes.| “lies ot nes.) hhem 4 
Nor ane, Ore tot, bi 3 ee We meer 0. CAO 
Eee mene oy loge ele! ess ) 0 ~ lege | 78 
here 83 69 27 ve 79 60 68 
mae 25 le 100/214 “~)220 "(696 fa74 
| Easily bleeding ee pag ei hcg cu Meee) nL nee 
: = 2 23 oy 62 aD 179 36 
ae O O Oo 
| Spont. bleeding | | | 1 9 3 
De radentitis i ee a 3 : : 3 
ep paradentitis 1 3 8 9 iA 12 
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< 30 198. ,- (B41 294 (277 LO 19 8¢ 
Excluded obserya- 
tions 2 2 + 
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Normal ging. 
Ging. tartarica. 
Easily bleeding. 


 Spont. bleeding. 


Deep paradent- 
itis. 





We note the frequent occurrence of the severer forms of gingivitis 
amongst school children in one or two of the Lapp districts investigated. 
Distinct forms of gingivitis arise in Tirna and Arvidsjaur in approx- 
imately every 5th child. In the country districts of Skane the children 
appear to be less disposed to palpable gingival inflammation than those 


in the country areas of Norrland. 
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9. Saliva (Quantity and Consistency). 


Table 32. School medical examinations 1931, 


Boys Girls 























Saliva ; vee Consis- ( . s Consis- 
: Quantity |. tency Quantity fone 
AIOSE a7 |} ABR AMS SoG WEPAS Sa Iiienre 
figs. 1 (Se) Higs. 6 figs. /o a x 
gI 94 get = 94 
Normal 735 763 694 711 
Abundant or 9 picasa. 9 6 
viscous 49 65 48 
nee 100 100 100 
a 812 759 759 




















All observations ineluded. 






Gossoar]| Flickor 
(Boys) Sus 


7 Ruarifcons Quan'|Cons| 


Normal. 


SN Abundant 
SS or viscous. 









NSS 


Summa 812] 810 


meal gi 
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Abundant secretion of saiiva, which should be regarded as a conse- 
quence of a state of irritation of a nervous or other nature, is found in 
9% of the school children, the frequency in boys and girls being the 
same. Saliva of a viscous and mucous character, which is believed to 
be due to excessive irritation of the glandular elements controlled by 
the sympaticus, could be demonstrated in 6% of the school children 
investigated, the relative distribution as between the two sexes being 
equal. 











Table 38. School medical examinations 1931. 
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i hs | 
I al UI V VI All VII 
Tarna Asele Umea Arvidsjaur Kalix Norrland Skane 
Quan- | Consi-} Quan- | Consi-}; Quan- | Consi-] Quan-} Consi-} Quan- | Consi-} Quan- | Consi-] Quan- | Consi- 
Saliva tity |stency| tity |stency| tity |stency| tity |stency| tity |stency| tity. |stency| tity | stency 
a 0 a0 a0 oD 0 a0 0 a0 aD ap 0 oD on 
ca |S |e |e es) |S i) | os c [|S |S 5 e e 
we % Zi % a % a % es % es % ee % ai % PA % a % wa % =A % wn % Ww % 
2 ca! 2 2 2 2 2 2 2 2 Q 2 S 2 
< =< < = = =< < < =< < <{ <q < < 
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30 30 154- AST 1840" 1338 7204 FHOIG 21> 1250" O46 OSH i88h 1393 
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- - 2 5 22 ZA 2 7A 26 4 
as Pe tee ener 185 0 16 ¢ 196° 050) tie 
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30 30 19S 31938) StS tote IQIG=206. 1207 2201 Wee 4 Boe 1387 


























: All observations included. 
Normal secretion of saliva is characteristic of all the children 


investigated in Tarna. This is in sharp contrast to Kalix, where hyper- 
secretion occurs in over 20%. It is noteworthy that these places are 
poles apart as regards frequency of caries, the minimum being represen- 
ted by Tarna and the maximum by Kalix. The Sk4ane children, who 
are likewise less subject to caries, are decidedly more favourably placed 
as regards salivary hyper-secretion than the Norrland children. 

Viscous matter in the saliva occurs on the whole with the same 
degree of frequency throughout the different local groups as does the 


hyper-secretion. 

















10. Care of the teeth. 
Table 34. School medical examinations 1931. 
Care of the Boys Girls 

teeth Men. os 
fies. | s.| mes: pee 
21 36 
Good 167 O75 
79 64 
Bad 644 484 
; 100 100 
Total ‘ett 759 
| Excluded ob- 
servations af 














Somewhat under 30 % of all school children examined made a regular 
practice of cleaning their teeth. Whereas only 20 % of the boys brushed 


their teeth daily, close on 40% of the girls did so. 


Seeing that in 


certain cases undoubtedly far too favourable data have been supplied 
regarding the daily brushing of the teeth, the results obtained must 


certainly be regarded as somewhat optimistic. 


106 


Table 35. School medical examinations 1931. 













































































I II Ill Vv VI All VII 
Care of the | Tarna Asele | Umea Arvids- Kalix Norr- Skane 
teeth i jaur land 

Abs. Fup eDS. } ox | ADS: ADS. (47) ADS.1. 57.) ADSL gy. | Abs. % 

figs. |<°, | fies. |. ~°. | fies fies, )?? \ fies: | Laigsoke pagel)" 

| 7 45 32 30 31 21 
| Good | 14 Ree | 96 89 360° | 82 

| Bad 100 93 : 68 70 69 79 
30 183 205 200 195 813 315 

Total inere) 100 LOO 100 100 mere) 100 
. 30 8 373 296 Did 1,173 397 

Excluded 
observations 1 1 

















Good. Teeth cleaned at 
least once a day. 


Bad. No or irregular 
brushing, 





Care of the teeth in the form of brushing them daily varies consider-. 
ably in the different districts investigated. Thus, while in Tarna the 
toothbrush is quite unknown and in Asele very nearly unknown in 
practice, in Arvidsjaur and Kalix about 30% of the children brush 
their teeth daily. In Umea the percentage rises to close on 50% of 
all the children. It is worth noting that in Skane only about one child 
in 5 made a daily use of the toothbrush, a figure that brings . that 
province in this instance below the 30% average for the whole of 
Norrland. 
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C. Studies based on the correlation method. 


1. Some observations on the formation of the jawbone 
and development of the denture. 


Having in the preceding pages given an account of the collected 
material, classified under the separate headings in the dental 
. recording form, we propose in the following section to show in sum- 
mary form the conditions applying to the various details, the 
intention being to endeavour to throw some light on the possible 
causal connections. In doing so we shall aim, as far as the material 
permits, at obtaining some explanation not only of such features 
as may be of interest with a view to intervention along the 
lines of social hygiene, but also of those features that are physio- 
logically related as regards the conditions of the dental organ 
and the oral cavity, the idea being to endeavour to bring them 
into relation with the general state of health of the body and of 
its constitution. 

It is quite true that, in the process of formation during the 
period of growth, the cavity of the mouth is in principle subject 
to the same laws as govern the rest of the organism. The process 
undergoes some modification, however, owing to the advent of a 
new factor, namely the teeth and the circumstances attending 
their eruption. The dental organ, which in its general character 
and, inter alia, as regards the size of the individual teeth has 
undergone, so to speak, a process of preformation at an early 
stage of the organic evolution, constitutes a factor that under 
certain circumstances may easily come into conflict with the 
maxillary parts, which are subject to the general laws of growth 
eoverning the skeletal parts of the body and which are influenced 
by disturbanees arising therein. 

It is in the lack of congruence between the early preformed 
dental organ and the circumstances attending its eruption on the 
one hand and, on the other, the formation of the Jaws as func- 
tions of the growth of the skeleton that we have to seek the 
cause of the numerous anomalies in the position of the teeth. 
These known and intrinsic factors are demonstrated numerically 
in the available material by effecting a combination between the 
size of the tooth, the shape of the palatal arch and the enamel 
hypoplasia on the one hand and the position of the tooth on 
the other. 
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It will be seen from a study of the tables that the normal 
palatal arch largely goes with normally placed teeth. According 
to the medical examination in.schools in 1931 (Table 36), in 70 % 
of all cases of children with a normal palatal arch the position 
of the teeth was normal. The more serious form of crowded teeth, 
which consists of protrusion and the consequent slanting position 
taken by the incisors of the upper jaw, occurs in only about one 
in ten of all children shown to have a normal palatal arch. 

The high palatal arch is not invariably to be regarded as a 
pathological phenomenon, seeing that in such cases the configura- 
tion of the facial skeleton may on account of racial conditions be 
a factor to be considered. It is generally found that in typical 
dolichocephalic cases the shape of the palatal arch differs from 
that of markedly brachycephalic skulls — a fact that should not 
of course be left entirely out of aceount when we are concerned 
with the relation between different parts even of a country like 
_Sweden, with its considerable. racial homogeneity. But even 
subject to this reservation, a substantial measure: of reliability 
may perhaps be attached to the expressions of quantity obtained. 
In the high palatal arch the divergence from the normal type is 
quite pronounced for the reason that in such cases the position 
of the teeth of nearly half of the individuals examined proved to 
be irregular, one-fifth of the total exhibiting the more serious 
opisthognathous form. 

It is of interest, as throwing leht on the question before us, 
to be able to observe how frequently a narrowly compressed 
palatal arch, as also a protruding upper jaw (prognathism), 
oceurs in the masticatory organ in the Norrland area investigated 
as compared with Skane, the population of which is better off 
in that respect owing to racial conditions as well as, probably, to 
physiological factors of a dietary and other nature. 

We may regard as a definitely pathological factor that form 
of high palatal arch which occurs in combination with a ecompres- 
sion of the premolar section of the upper jaw, for we are here 
eonfronted with a retardation of the process of skeletal caleifica- 
tion during the period of growth. This type of deformation is 
accompanied in more than two-thirds of the total number of 
eases by a divergence from normal in the position of the teeth. 
In more than a third of the examined children who had a V-shaped 
upper jaw the anomaly of the position of the teeth goes to the 
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extreme of the above-mentioned opisthognathous formation of the 
front-teeth section. 

It is worth pointing out that bimaxillary narrowness, which is 
likewise observed in a preponderating degree in the Norrland 
material, is generally present, as in the case of prognathism, when 
the size, and especially the breadth, of the teeth exceeds a value 
that harmonizes with the rest of the face — a circumstance that 
“stresses the conflict which arises if amongst a dolichocephalic 
population broader teeth are inherited as a result of an invasion 
of brachyeephaliec races (e.g. Lapp and Finnish elements). 
~ The pathological nature of these anomalies in their relation to 
the development of the jawbones, attributed to alimental physio- 
logical disturbances of the metabolism, finds some confirmation 
if we work out a table combining the position of the teeth with 
the presence of hypoplasiae in the enamel. Since the conception 
of the enamel hypoplasiae as an expression for disturbances in 
the calcification of the teeth does not appear to be open to any 
objections, it is interesting to be able to establish statistically the 
following facts (Tables 37 and 38). 

The tables demonstrate with adequate clearness that in those 
cases In which manifest defects in the dental enamel of a hypo- 
plastic nature have appeared there have at the same time been 
found irregularities in the position of the teeth of a more pro- 
nounced type and to a far greater extent than in individuals 


Table 36. School medical examinations 1931. 


| Position of the teeth 


Bimaxill- 















































| Opistho- 
Palatal arch Regular a ore Total 
is) 
De tlakiee | oes INOS |e IND Soqe= 5 
figs. “a figs. “a figs. ve 
70 21 9 100 
Normal 1,016 | 312 132 1,460 
. 52 28 20 100 
Ee | on | 20 14 71 
Narrow, with the pre- A | ke ae ae 
sOeti Aad 3) CON 9 ; 
molar section pressed 11 12 12 35 
inwards 
Total 68 22 10 100 
1,064 344 158 1,566 











5 observations excluded. 
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Table 37. School medical examinations 1931. 















































Position of the teeth 
; : Bimaxill- 
Hypoplasiae ot Regular Jary crowd- Opistho- Total 
the enamel = es, aust 
ing 
Abe. |. (Mie. } or ieee ce 
figs. a sR: | figs. 
*: 68 a2 9 
On 1,009 329 | 143 Ti 
ae ns 66 V7 17 I0O 
Holes and grooves BB 15 | 15 85 
Total 68 22. 10 100 
A O64 344 158 L366" 
5 observations excluded. 
Table 38. Local medical examinations 1929. 
| Position of the | 
teeth 
Hypoplasiae of i Total 
the enamel Regular 
regular 
Ks | yy Abe. |e 
eS figs. 
None SI 100 
Z S| 129 680 
; Toul SS 100 
Holes and grooves 35, | 13 48 
oh 8o 100 
sith 142 728 











466 observations excluded. 


who were normal in that respect. Thus, whereas no less than 17 % 
of children with hypoplasiae show irregularity in the position 
of the teeth of an opisthognathous character, among children 
whose teeth are free from defect this occurs in only 9 % — a fact 
that must be considered to confirm the author’s conception of 
the anomalies in the position of the teeth as being essentially 
eaused by metabolic disturbances and the effects of their reaction 
on the body’s conditions of growth. 

If we compare the different records, viz. the results of the 
local and of the school medical examinations of 1929, which, as 
mentioned above, were carried out along lines differing somewhat 
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from the medical examination in schools in 1931, we find that 
the former shows less marked divergences from the normal. But 
these figures are also of a nature to throw into strong relief the 
high frequency of anomales in the position of the teeth amongst 
the younger members of the population in this country and to 
lay emphasis on the desirability of providing ample room for 
orthodontic treatment in the programme devoted to the health of 
‘the oral cavity. 


2. Correlation studies of caries. 


The destruction of the masticatory organ within the sphere of 
our present-day civilization is taking place, generally speaking, 
in two ways. The tooth is either destroyed by carious attacks or 
else it 1s lost as a result of processes in the apparatus by which 
it is attached to the jaw. In a previous section of the report on 
the »Norrland Investigation» (Part III, sect. 3) the occurrence 
and frequency of caries in the investigated area have already 
been discussed. In this connection, therefore, I shall deal with 
these conditions only insofar as they are of importance to my 
immediate task, that of illustrating the frequency of caries in its 
relation to certain exogenous and endogenous factors that may 
conceivably influence the emergence and development of the 
diseased picture. 


The bearing of materia alba and tartar on the development 
of caries. 


In the research into caries special stress has been laid hitherto 
upon etiological factors belonging to the first-mentioned group. 
For instance, much significance has been attached to the presence 
of deposits on the teeth of a more or less substantial character, 
while simple hygiene in the form of cleaning the teeth by 
brushing them and rinsing the mouth has been considered 
extremely useful as therapeutical and prophylactic aids. It may 
be claimed that on this point the Norrland investigation has, 
thanks to the results obtained, put the facts in their true per- 
spective insofar that certain ideas which had hitherto gained 
eurreney are being abandoned, while others, to which less atten- 
tion has been paid in the past, are now being brought into the 
foreground. 
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The relation between caries in its different degrees of severity 
and the deposit on the teeth will be gathered from the appended 
tables showing, on the one hand, the presence of materia alba, 
i.e. the common whitish-yellow coating of soft substance on the 
teeth, concentrated especially around the neek portions of the 
teeth, and on the other hand the formation of tartar in the same 
regions. 7 

As to the soft substance (T'able 39), the figures seem to indicate 
that an increase in the frequency of caries and the development 
of the severe types of caries are accompanied by consistently in- 
ereasing accumulations of materia alba. Thus, while in the case 
of dentures that are immune from caries the coarser- forms of 
deposit occur in only about 7 % of the children, the corresponding 
figure for the more serious forms of caries, in which the necks of 
the teeth are attacked, amounts to no less than 30 %. Without 
in the present case inferring a direct causal connection, which of 
course 1s not improbable, seeing that in these deposits there un- 
doubtedly: occur fermenting processes accompanied by acid pro- 
ducts, which attack the enamel, this co-variation indicates the pos- 
sibility that caries and the abundant presence of materia alba have 
a common cause, which in that case we should have to seek in some 
underlying disturbance of the metabolism. 

There exists a connection between the presence of materia 
alba and tartar insofar that the more severe cases of materia alba 
at the same time exhibit a greater frequency of tartaric deposits. 
Again, as regards these latter, the appearance of which in con- 
junction with carious processes will be seen from Table 40, here 
too the figures indicate that, as the caries becomes intensified, 
there is some increase in the frequency of tartar. It is worth 
noting, however, that the parallelism we find here is far less 
marked than in regard to the soft deposits — a fact that fits the 
theory that in the harder and more caleareous deposits the fer- 
menting processes are less active, and consequently the injurious 
effect upon the enamel is shehter. 


Brushing the teeth. 


The most common act of oral hygiene — the regular cleansing 
of the teeth by means of brushing — for which so much propa- 


ganda has been made hitherto as being the principal means of 
protecting the teeth from caries, is intended to get rid of remains 
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of food left in the dental organ and to remove injurious deposits. 
However, that the brushing of the teeth, as to the importance of 


which as a simple hygienic function — just lke the cleaning of 
any other part of the body — there can be no difference of 


opinion, 1s capable of contributing towards the prevention of 
the emergence and growth of caries is not indicated by the results 
obtained from the Norrland investigation. Tables 41, 42 and 43 
.Show that irregular brushing of the teeth or even no brushing 
at all is compatible with the existence of perfect rows of teeth 
or such as have been only very slightly attacked by carious pro- 
cesses, while, contrariwise, where the teeth are regularly looked 
after there are at least as many cases of severe caries. It is a 
noteworthy fact that in the more remote forest districts, where 
caries shows a low frequency, the toothbrush is rarely in use. 
For instance, of the school-children in the Tarna district, which 
is practically immune from earies, there is not one that makes a 
practice of brushing the teeth. We must however stress in this 
connection the unreliability of the data relating to the care of 
the teeth, these data being probably in many eases far too sub- 
jective. 

The state of affairs described above should not of course lead 
us to Jump to hasty conclusions as to the importance of regularly 
cleaning the teeth from the point of view of general hygiene, 
and in reference to what has been previously observed we may 
once more mention the importance, from the standpoint of the 
prophylaxis of dental caries, of removing abundant deposits of 
materia alba. A study of teeth-brushing and materia alba after 
the correlation method indicates, moreover, the existence of a 
quite distinct co-variation between them, whereas the frequency 
of tartar is apparently but slightly influenced by the personal 
eare of the teeth. (The tables illustrating this point, Nos 70, 
71, 72, 73 are given on subsequent pages.) At the same time, 
however, it may be pointed out that the diseases of caries certainly 
eannot be suppressed by such simple means as the regular brushing 
of the teeth. 


Caries and abrasion. 


The most natural way of cleaning the mouth and the teeth, and 
the only form of oral hygiene that has been commonly practised 
by uncivilized- races, which have largely got rid of the disease 
of caries, is an intensive chewing of the food, this being accom- 


S — Part It. 
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panied step by step by the wearing down or abrasion of the 
masticatory surtaces of the teeth. The idea of abrasion as a factor 
that prevents caries has indeed been propounded in various 
quarters, and it certainly does sound quite plausible that as a 
result of energetically cleaning out fissures and other parts 
disposed to caries it is possible, by mechanical means and thanks 
to an abundant supply of saliva, to prevent caries. Moreover, the 
statistical data from our investigations (Table 44, which relates 
to the school medical examinations of 1931) prove that enhanced 
detrition of the teeth is accompanied by a decrease in the fre- 
quency of gingival caries. (The detrition referred to here is that 
of the milk-teeth.) On the other hand, among the older indi- 
viduals examined, people over 30 years of age (only one-third as 
many as in Table 44), there is a distinct antithesis between the 
two factors. That a purely mechanical process of detrition and 
cleansing does play some part as a contributory cause of reduced 
frequency of caries in cases of abrasion is likely, but it should 
also be emphasized that in individuals whose teeth are subject 
to severe detrition the natural predisposition to caries owing to 
constitutional and other reasons may already be less inclined to 
manifest itself. It seems that the clear cases of abrasion are often 
found to occur in well-developed and muscular individuals pos- 
sessing a sound physical construction and accordingly a mas- 
ticatory organ showing a development above the average, as is 
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Table 39. School medical examinations 1931. 





Materia alba (frequency) 




















Caries index None |Moderate|Abundant] Total 
AS.) 67°) ADS ee | ised C7 
ea aig ae ce aii fies. 7" 
Immunity from a2 20 i 100 
caries 40 11 4 55 
. * 55 34. II . 100 
Fissural caries 594 | 396 | 107 957 
z Pak 40 AI 19 100] 
Proximal caries 148 | ea 69 871 
ee LIE ee 30 40 30 100| 
Gingival caries 57 74 57 188 





49 100 
Total | 769 565 














Correlation coefficient — 0.251 -+ 0.028. 
All observations included. 


115 


Table 40. School medical examinations 1931. 








Tartar (frequency) 




























































































Caries index None |Moderate|Abundant| Total 
DE VS. ll tee Vp yADSI hoy | 
fiegea i. < figs. ieee 
Immunity from 45 AA 1% 100 
caries 25 24 6 5D 
28 64 8 mere) 
| Fissural caries bogcay gues O71 605 | 80 956 
. 18 69 13 100 
Proximal caries seek 68 | O54 | 49 871 
18 65 i 100 
ae 25 64 Hiei TOO 
| Mohd | es 1,006 | 166 ba 
; Correlation coefficient = 0.145 + 0.025 
1 observation excluded. 
Table 41. Local medical examinations 1929. 
Care of the teeth 
(brushing) 
Caries index -4}-—— Total 
Good Bad 
ADSa4l =. ADS ol 
figs. % figs. “a 
Immunity from 100 
caries 5 
: ; 28 100 
Fissural caries 93 = 58 8] 
Proximal caries 39 a oe 85 117 Gane 
Gingival caries 97 ai) ee 74 101 2 
Ze 100 
onal 82 999 304 | 
Correlation coefficient — — 0.013 + 0.057. 


890 observations excluded. 


revealed in the present investigation by the fact, inter alia, that 
in such people’s teeth there is a predominance of yellow colour, 
accompanied by a greater capacity in the enamel and the dentin 
for resisting caries. 
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Table 42. School medical examinations 1929. 


Care of the teeth 









































' (brushing) 
Cornesindex ea tal 
Good Bad 
Abs. |. 4 2M ich | 
figs. %o figs. “a 
Immunity from 21 79 SOO 
caries 10 38 48 
Fissural caries = Bel ie et 
teh (9 200 279 
Proximal caries 39 61 100 
: a 43 70 
Gingival caries 39 o4 1 
=< 11 Ly, 28 
Total Bee 70 -, =T90 
SON al 298 425 
Correlation coefficient — — 0.106 + 0.048. 


1,202 observations excluded. 


Table 48. School medical examinations 1931. 





Care of the teeth 



































(brushing) 
Caries index . Total 
Good Bad 
Abie lt ay 1 Abe 
figs. : 1c eg i ee 
Immunity from 33 Yo 100 
caries 18 37 5d 
Fissural caries a, ae sere a 
Bi2 685 997 
Beicack eee 28 72 100 
Proximal caries 105 26 37] 
Mec, witehnel om oo 25 a5 nore 
Gingival caries 47 | 140 187 
Total 28 fe 100} 
4492 1,128 L510 | 








Correlation coefficient = 0.032 -+ 0.025. 
Correlation summary for both the school medical examinations corre- 
lation coefficient — 0. 
_ 1 observation excluded. 


Caries and advret. 


One of the main features in the results of our investigation is 
the predominant influence which the constitutional factor and the 





Table 44. 





School medical examinations 1931. 


1147 





i Or Bch O an 






































Caries index None or| In the In the Total 
slight enamel dentin 
ADS T Me MDS Woe i OS eo. 
figs. 2 figs: |? Se wh eas 
Immunity from mee 14 22 100 
caries 8 15 dD 
22 vi 100 
Fissural caries teh 686 | 207 G4 957 
63 36 I 100 
Proximal caries caries | 954] 4 934 | 132 | 5 974 
81 1& I 100 
Gingival caries 153 34 1 188 
ae vii 24 5 100 
eeivaaliete (a | 381 | 89 Fae | 








All observations included. 


Table 45. Local medical examinations 1929. 
Type of diet irrespective of vitamin content. 





Mixed 





Caries index diet 

| ANS lees 

figs. ~ 

Immunity from 9 
caries D2, 

: : 24 
1 Yi Sa 
Fissural caries | 55 

Xl 1 Be 
Proximal caries | 80) 

Gingival caries | 73 3? 

100 
Total | 939 








677 observations excluded. 





| De ear ae 
| Lacto- Abundant 
cereal aise 
dik meat die 
Aen eee les 
fe lec nen ee 
10 13 
16 LG? 
28 43 
45 53 
31 27 
51 34 
Bie 17 
51 Pall 
| 100 | 100 
| 1638 124 












































Total 


d4 


153 


165 


145 


state of health have on the development of caries as compared 
with the exogenous causal factors. 

Among the latter we may include, from certain points of view, 
food and its suitable composition, which has in recent years been 
emphatically declared in several quarters both abroad and in 
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this country to be a primary factor governing the development 
of caries. These attempts at finding an explanation have appeared 
to be all the more gratifying seeing that they may be directly 
associated with the hitherto generally accepted theory as to the 
origin of caries — the Miller-Black theory. This, it will be re- 
membered, regards the fermenting carbo-hydrates and the result- 
ant lactic acid as the fundamental causes of dental caries, which 
thus arises, so to speak, as an immediate consequence of food 
that is rich in carbo-hydrates. As has already been pointed out in 
our introduction, in the Norrland investigation exhaustive inquiries 
were carried out into dietary conditions. It has been possible to 
draw up a comparison between these dietary data — including 
information about carbo-hydrates and the consumption of meat as 
well as the supply of, chiefly, vitamin C — and the caries groups. 

The earlier views as to the injury caused to the teeth by a 
diet rich in carbo-hydrates (Tables 45, 46, 47) are not been 
-contradicted. However, it may be possible to deduce from the local 
medical examinations (Table 45) some tendency to greater 
immunity from caries in the case of an abundant meat diet. 
It would certainly be rash, however, to draw from this not very 
marked agreement any definite conclusion as to the value of 
the meat diet as a prophylaxis of caries, since there is a possibility 
that this complex of causes is partly accounted for by other factors. 

A similar attitude may be adopted in regard to the content 
of vitamin C in the food (Tables 48, 49). The school medical 
examinations have produced statistics that more or less distinctly 
show that the two factors arise independently of one another, 
and the results of the hospital and local medical examinations, 
which concern Norrland only, even show that the caries picture 
is in direct contrast to the standard of vitamins. More favourable 
carious conditions are accompanied by lower vitamin content in 
the diet, and the adverse types of caries are grouped far more 
numerously around cases showing a more abundant supply of 
vitamins. 


Caries and Hess’s Tests. 


The lack of association between dental caries and the supply 
of vitamin C is still further emphasized if we study the correlation 
tables relating to the first-mentioned disease and the so-called 
Hess’s Tests, which offer a method of gauging the fragility of 
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Table 46. School medical examinations 1929. 


Type of diet irrespective of vitamin content. 






























































| 1a Weer ee | 
Caries mdex Mixed ee [Abundant Total 
= 3 diet le meat diet mee 
diet 
ANOS, || Ye IND Salley OStuile 
figs. ag fies |e figs. 7 
Immunity from 14 
caries 69 8] 2 153 
67 
Fissural caries Ls 191 378 12 58] 
9 14 
Proximal caries | og : 8] 109 
Gingival caries ee | Ie 
26 | Pal 53 
: 100 
to eae a 567 15 | 896 
Table 47. School medical examinations 1931. 
Type of diet irrespective of vitamin content. 
Dea tet 
: Lacto- 
Caries index Mixed | cereal Total 
diet | : 
diet 
INOS. I INOS I 
| figs. 7 figs. Ze 
Immunity from B 3 
caries Jie 9 20 
on 58 60 
Fissural caries 937 163 400 
: Sees 26 20 | 
Proximal caries 105 5G 161 
Gingival caries 5S "3 | 46 mt 99 
60 | 40 
oud | 406 | 274 680 | 








vessels, and are also said to be capable of determining the stand- 
ard of vitamins in individuals. The cases are divided up into 
three tables according to the strength and duration of the pres- 
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Table 48. Local medical examinations 1929. 
The diet grouped ace. to the vitamin content. 






































aE et 
(Vitamin content) 
-| Caries index Total 
al le 
Abs. ay Abs. ey 
Ue ae ee 
Immunity from 12 . 
caries 04 54 
et me er ae 2% 8 rag 
Fissural caries 146 8 149 
me eee 30 45 
i ee caries | 444 17. 158 
As pee aac! 27 A] 
Gingival caries 123 | 18 | 141 
En 100 100 
ua 464 38 502 











Table 49. School medical examinations 1931. _ 





Diet | 
(Vitamin content) 
Caries index : Total | 





























Immunity from | 2 6 ea | 
caries 2 3 2 7 
Pence Seal ac 53 oe 41 
ss ce : " 

Fissural caries 55 19 5 79 

as eee 26 36 2s 

Proximal caries 97 | 19 3 49 
Seer Ss ia eet, 19 25 | 17 

Gingival caries 19 11 ng 39 

Total 100 100 100 
ot D2 12 167 
sure used in the experiments. No common variation between the 





fragility of the vessels and caries is deducible from any of the 
tables. 


4a, b and c denote different degrees of supply of vitamin C; a 
representing the lowest (poor in ©). 


Table 50. 
(0pm im: bie. / oO nom. 
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School medical examinations 1931. 





Hess’s numbers 
(No. of punctiform bleedings) No. 
Caries index ee ea, ee ee ROS OLW a: 
ADS? |oaz. (Adele i ADS. | 5 
COSC EC eS IN GS 
inane from 4 5 
caries 31 it 44 
62 63 
24 30 
Proximal caries | 919 | 43 19 274 
e IO II 4 
eee caries | 96 28 9 | 191 
Total 100 100 100 
| 882 206 ie: 1,141 
Table 51. School medical examinations 1931. 


80 mm Hg. / 3 min. 











Hess's numbers 

(No. of punctiform No. 
Caries index bleedings) observa- 

tions 

a Get ae fae 
Fissural caries 13 ae es 2 | LS 
Proximal caries| 11 Eee 2 | I 115) 
Gingival caries | 1 e fon aes l | 2 
| Morale 25 sal) We. |b 88 


The general alimental condition and carves. 


The somewhat unilluminating picture offered by the figures 
illustrating dietary conditions in their relation to caries is in 
part repeated when we come to discuss the connection with the 


general alimental condition. 
tal condition», in the case of young people, subje 


1 Maximum 17 bleedings. 


There is in the very concept »alimen- 


et as they are 


Table 52. School medical examinations 1931. 


50 mm Hg. / 15: min. 








Hess's numbers 
(No. of punctiform bleedings) 


1—3 


Caries index 


0 
Abs. 
|_ figs. | a 
Immunity from 5 
caries 
Fissural caries & 78 65 
2 
Proximal caries oe 99 4 
6 
Gingival caries 
100 
Total 
120 





~] 


% 


oS) 


100 





Table 53. School medical examinations 1929. 


General alimental condition 

















Caries index Good 
POSS These 
figs. 

Immunity from 22 
caries OY Sg 

: : 2 

Fissural caries 213 5 

; é O 

Proximal caries 84 3 

Gingival earies a 
> Cc < tO 33 

2 

Total | joy 7 





119 observations excluded. 








or 
bo 


= 
~l 


Ordinary | 
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61 


61 


to fluctuations in the phase of growth, 


1 Maximum 17 bleedings. 











We) 




















a certain element of 
uncertainty that cannot be disregarded when it comes to inter- 
preting the figures in the correlation tables here concerned. 
may reasonably be expected that the alimental condition will be 


Table 54. 


Caries index 





Immunity from 


caries 


Fissural caries 


Proximal caries 


Gingival caries 


Total 


23 


School medical examinations 1931. 





General alimental condition 








Good 
INOS lls ye 
figs. 
72, 

ail 
i 13 

514 
66 

Vel. 
L538 

62 
69 

778 














445 observations excluded. 


Table 5d. 


Caries index 


Immunity from 
caries 


Fissural caries 


Proximal caries 


Gingival caries 


Total 











Ordinary 
LBS li lays 
IS fea 
eS 

10 
20 

142 
25 

65 
31 

36 
23 

203 





Bad 
Abs. 4 
HSS | |) eS 

5 
e 
7 

D2 
9 

23 
16 

Ls 
8 

9 











Total 


100 





100 


IO0O 


TOO 


100 


School medical examinations 1931. 





Mra emo ¢ 1 -0o-b41-m 


Go 


Abs. 
figs. 




















Las © 
e 
. . ae eels 


46—49|50—54 
ADbs.| 9, ADs.| 9, 
figs. figs. 
2 18 
if 8 
I Io 
7 yes: 
DZ, II 
2, 29 
t 18 
BY 21 
I II 
it 1! 





439 observations excluded. 


affected and aggravated if the mouth is in a poor 
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figs. 


16 
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eee, el ool Oy 
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figs. 
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26 
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38 


32 





‘ 
oe 











4 


3b4 


On 





69 
% 


9 


On 


ied) 


aS 








Abs. 


70 | Total 
figs. | 





dt 


wal | 100 
100 
am 


ip TOO 


261 


100 


116 


100 


I 
1,132 


hygienic state 


which must react on the digestion either direct or through the 


general state of health. 


Indeed the school medical examinations 


of 1931 (Table 54) — unlike those of 1929 (Table 53) — show the 
existence of a distinct tendency, insofar that the more serious 
cases of caries occur more frequently in conjunction with a poor 


alimental condition, 


often associated with the gingival type of caries. 


just as a sound alimental condition is less 
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Tab. 56. School medical examina-- Tab. 57. School medical examina- 


























tions 1931. tions 1931. 
Lacto-cereal diet. ae | Mixed diet. 
Haemoglobin Haemoglobin | 
Caries : Caries : 
a Mean a Mean > 
Total ; Total 
value | value 
Immunity from Immunity from 
caries 9 57 caries 10 59 
Fissural caries 174 57 Fissural caries | ~231 59 
Proximal caries 59 58 Proxima! caries 103 58 
Gingival caries. 45 56 Gingival caries 55 57 
Total |* 287 | 57 | Total | 399 | 58 





Caries and haemoglobin. 


Haemoglobin tests have been taken from the bulk of the 
material (1,132 cases out of 1,521) compiled from the school 
medical examinations of 1931. The distribution of the material in 
respect of haemoglobin content and caries is recorded in Table 955. 

No palpable connection is found to exist between haemoglobin 
content and earies, although a slight diminution of the haemo- 
elobin is discernible amongst the g@ingival-carious cases as 
compared with the less serious types of caries. 

As the haemoglobin values in the’ material vary somewhat 
according to the diet (Oprn), advantage has been taken of their 
being combined with the different types of caries to-study them 
when divided into dietary groups (Tables 56 and 57). 


Caries and the colour of the teeth. 


There exists a distinct relation between the quality of the 
tissues of the hard substance, particularly that of the enamel, 
as revealed in the colours of the teeth, and caries as occurring 
in our present material, in spite of the fact that the former 
has been determined by a comparatively rough and subjective 
method. In particular, the cases that are immune from earies 
eroup themselves in a typical manner, that is to say, they 
diminish in number when the colour tones down from yellow 
and brown to white. While in the first-mentioned colour group 
the non-carious dentures are represented to the extent of 24 %, 
in the latter group they represent only 10 %. 


Table 58. School medical examinations 1931. 
Mixed diet. 











ie Veckdos peel te isincet A toe Hypoplasiae of 
the enamel 
Caries No  jGrooves&| Total 
detects | furrows 
Abs.,| 5, |, AbS. Peete ee eel = 
figs. we figs. co 
Immunity from gI 9 a eee 2 eee ee 100 
caries 10 i ty 
93 . s] 100 
Fissural caries 213 16 999 
93 i, 100 
Proximal caries 96 7 103 
93 | 100 
Gingival caries 50 A 5A 
93 y 100 
Total Peed Ce aah | 28 397 





Caries and disturbances in the process of calcification. 


As will have been gathered from what has been said above, 
the Norrland investigation affords no confirmation of the idea 
that lack of vitamin C contributes to the emergence of caries. 
A number of well-known research-workers have declared, in recent 
years especially, that a lack of vitamin D plays a more or less 
decisive part in the picture of caries. Our material indicates, 
however, that there has been no connection between caries and 
those disturbances in the process of calcification of which lack of 
vitamin D forms one of the causes (see Chap. 1V Westin). Disturb- 
ances in this process, taking place usually as a consequence of 
rachitis in a latent or clinically diagnosable form, at the time 
when the enamel is becoming calcified around most of the teeth, 
manifest themselves in the permanent teeth as persistent holes or 
transverse extensive grooves in the tooth’s external deposits of 
hard substance, as jagged incisal edges, and in the enamel 
prisms assuming atypical forms and directions. Defects of this 
type are a symptom of past disturbances in the process of lime- 
fixation. At the same time it is possible by noting their position 
and distribution to determine the period at which the disturbance 
started and disappeared. 


Table 59. 


9 


School medical examinations 1931. 


Lacto-cereal diet. 


Caries 


Immunity from 


caries 





~ 


Fissural caries 


Proximal caries 


eine wee of 
‘the enamel 


Grooves& ‘Total 











Table 60. 


Gingival caries 


Total 





No 
defects 
DS. Bi ae 
flrs se |e 

100 

g 

94 
164 
93 
54 
98 
44 
94 
mart 





furrows 
Abs. 
ae net GS Be ee eae ee et % 
6 
gj bit 
ze 
4 
2 
1 
6 
16 


I10O 
TOO 
IO0O 
100 


100 
287 


School medical examinations 1931. 


Irrespective of form of diet. 


Caries 


Immunity from 


caries 


Fissural caries 





Proximal caries 


Gingival caries 


Total 


| 846 


Hypoplasiae of 





No 

defects 
ADS. 1) oy 
figs, |“ 
97 

34 
95 

a2t 
95 

200 
96 

85 
95 


the enamel 


Grooves&| Total 


furrows 
Mee ls 
ve we 
3 
i 
5 
26 
5 
LO 
4 
4 
5 
41 


100 
TOO 


100 
210 


| TOO 


8 


ide) 


100 
887 


For studying the correlations in respect of hypoplasiae of the 
enamel I have divided up the cases according to different forms 
of diet and combined into one group those cases in which no 


inquiries have been made into the diet. 


In the three tables 
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reproduced here (58, 59, 60) the column »No defects» includes 
also those eases, to the number of 9, 7 and 131, which are denoted 
in the recording form by the heading »Involutions along the 
incisal edge». These »involutions» are not to be confused with 
ordinary rachitic changes in the teeth. Under that heading in 
the recording form have been grouped together those dentures 
— interesting mainly from the evolutional point of view — which 
-have normally developed enamel, but in which the euttine edge 
of the front teeth is slightly undulating, a condition that is 
regarded as indicating an initial lobular formation of the hard 
tissues. 

Cases of hypoplasia, comprising 6 and 7 % of the lacto-cereal 
and mixed-diet groups respectively, are equally distributed 
within the different forms of caries, as Tables 58—59 show. It 
has also been observed that, if the 131 cases of »involutions 
along the incisal edge» mentioned above are deducted from the 
data in Table 60, the figures representing the frequency of the 
hypoplasiae will tally -exactly with those in Table 58, 1. e. 
comprise 7 % of both milder and more severe forms of caries. 

It should be noticed, as constituting a noteworthy divergence 
from the equal dispersion of the rachitic defects, that in the cases 
of hypoplasia of the enamel in the lacto-cereal type of diet serious 
pictures of dental decay are less extensively apparent than milder 
fissural and approximal caries. 

Although it thus appears from the results of the investigation 
that the character of caries is not affected either way by such 
disturbances in the process of calcification as are observable, 
inter alia, in persistent hypoplasiae of the enamel, yet this does 
not imply that rachitic dental changes have no influence on the 
denture as a whole. Apart from the fact that defective teeth 
spoil the appearance, we would here lay particular stress on 
the connection which we have shown above to exist between 
hypoplasiae of the enamel and anomalies in the position of the 
teeth. Owine to irregularities in the formation of the denture 
and the jaws caused by the disturbances in question, there is 
ample scope for the accumulation of remnants of food and 
deposits, thus quite conceivably to some extent facilitating indi- 
rectly the emergence of caries. But the holes and grooves that 
do not occur in normal cases contribute directly also towards 
extending those places that are predisposed to caries until they 
include even the surfaces that are in action during mastication 
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Table 60a. 


Summary of tables 58, 





the enamel 
Caries No Grooves& 
defects | furrows 
Abs. a) OS: ae 
figs. Ae. figs. “42 
Immunity from 96 | 4 
caries 53 2 
ms ‘ 6 
Fissural caries 94 se 
904 Do 
oT es eee | 94. | 6 
Proximal caries | 350 | 21 
Ae , 95, | 5 
ingival caries = 
| 1,486 | 85 


—$ 


All observations included. 


Table 61. 


























School medical examinations 1931. 


59 and 60, 


Hypoplasiae of 

















Abs. 


All-. 
- cases 








figs. 


TOO 


100 


TOO 


100 


Local medical examinations 1929. 











Cao 6s “nod. be 
Gingiva Caries- | Fissural | , Prox. | Gingival}. Total 
imm. caries caries caries 
ADE.) gx |) US. “Page TOADS tgs | ae Toe 
figs. Gg 7- ce Cn ala Bees bs 
y 17 29 27 24 100 
ede Seah | 54 | 89 84 | 85 312 
8 28 | 33 31 100 
Ceanecraee Ging wt | 9 | cs ieee: ore 36 117 
2 4 26 40 30 100 
snontanoniely 2 25 a7 36 100 
bleeding a 33 48 AG 130 
ie ay 3 18 39 40 100 
Deep paradentitis ; 9 12 26; | 97 | 67 
r 9 27 34 30 100 
ilaan | 225) 284 260 845 





Correlation coefficient — 0.182 + 0.033. 


349 observations excluded. 


29 


and speaking. This latter fact is still more clearly realized 
if we combine all the tables relating to the hypoplasiae, for we 
find that, where these latter appear, dentures that are entirely 
immune from earies are of somewhat rare occurrence. On the 
other hand, as far as our material is concerned, the degree of 
severity of dental decay, that is to say, its tendency to superficial 
dispersion, to the development of secondary caries, etc., has not 
‘proved to be in any way connected with the presence of defects 
in the enamel. Thus, apart from fully intact dentures, the 
qualitative frequency types of caries are distributed in a way 
that is quite independent of rachitic dental changes. 


Caries and gingivitis. 

The school medical examinations as well as the local medical 
examinations, which afford still more emphatic evidence in 
the cases under discussion, stress the fact that between the 
development of gingivitis and the different types of caries the 
course followed is not a contrasting but a parallel one. The 
normal gingiva is most numerously represented in the sets of 
teeth that are immune from caries or in such as are only suffering 
from simpler forms of dental decay, whereas the cases of spon- 
taneously bleeding inflammation of the gums, for instance, follow 
the types of proximal and gingival caries — indicating, that is 
to say, a basic cause that in certain cases is common to both 
(Tables 61 and 62). 


3. The connection between the gingival changes and 
other characteristics. 


The significance of the deposits on teeth. 


The frequency of materia alba, which is in some measure an 
expression of the oral cavity’s capacity for cleansing itself, 
proves to be frequently accompanied by gingival processes, which 
is in complete accord with daily clinical experience. Both the 
medical examinations in schools (Table 64) and the local 
medical examinations (Table 63) exhibit an evident correlation 
between the more severe cases of gingivitis and the abundance of 
the soft deposit on the teeth, whereas the presence of only a slight 
quantity of materia alba is more often associated with gums 
that have a healthy margin. Since it is a fact, as we have 
demonstrated above, that where materia alba is more or less 
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Correlation coefficient = 0.317 -- 0.029. 
262 observations excluded. 











able 62. School medical examinations 1931. 
C B08 A-One Ded ek 
Gingiva Caries- .| Fissural Prox. | Gingival} Tota] 
imm. caries caries caries 
DDS. Pee. | ADB. | ADS g OAS. Wes 
fies 7?) hoes Oo) ig her hire i 7 
Ee ee . 7 71 17 | 7 ' 300 
Normale. 25 252 60 19 - | 356 
, 3 62 24 Il 100 
x i ) La 
So AN 28 602 233 104 | 967 
ee is I 40 Pee ay 100 
Easily bleeding 9 BG. 68 59 | 915 
Spontaneously ., 6F 33 100} 
bleeding 2 t 3 
Slight pocket 50 , 38 ng 100 
formation 15 10 3 26 
ee a 61 24 12 100 
ioe 55 955 371 186 1,567 
Correlation coefficient — 0.286 -+ 0.023. 
4 observations excluded. 
Table 638. Local medical examinations 1929. 
Materia alba (frequency) 
Gingiva vo eas Moderate/Abundant| Total 
none 
Pe eae ae i a 
licsone Wher lee | igs aes 
are ae 2 21 27 T0o| 
Normal ging. | 144 | 59 73 276 
ine. tar 37 20 43 I0o 
Ging. tart. | 45 | 24 53 122 
ok ; 26 26° 48 100 
Easily bleeding | 76 75 139 290) 
Spontaneously ; 15 19 66 100} 
bleeding 24 31 106 161 
Ry ra as 22 28 50 100 
Deep paradentitis 18 93 | 49 83 
r 33 23 A4 100} 
FOES dae 212 | 413 932 
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Table 64. School medical examinations 1931. 


Materia alba (frequency) 






































Gingiva ents Moderate |Abundant| Total 
PODS iy gee Se I hoe i CAS e 
Hee We rile We tees. 2” 
3 78 20 2 100} 
Normal ging. 71 6 356; 
ae Pi, 47 42 Lt 100 
Ging. tart. ra 406 110 967 
eee 16 32 51 100 
Easily bleeding 71 109 O15 
Spontaneously 32 67 100 
bleeding 1 2 3 
Slight pocket 15 46 39 100 
formation 12 10 26 
for 5 36 15 100], 
Be 561 237 1,567 























Correlation coefficient = 0.471 -+ 0.020. 
4 observations excluded. 


Table 65. Local medical examinations 1929. 





Tartar (frequency) 



























































Gingiva None | Moderate|/Abundant Total 
Ce ee ee eae 
—— % ae % ac Lue 
Normal ging. Normal ging | a0 101 Sy 4 2 915 a 
5 ae Vora 6 100 
Ging. tart. Ging tert | 5 85 | 6 96 
3 100 
Easily bleeding 4 174 73 | yi 7 239 
Spontaneously 1) vie Ls 100 
bleeding 16 98 20 134 
| Deep paradentitis g ae 60 | 13 BS 81 eS 
| 
23 69 8 100 
iA IE 527 60 | 765 

















Correlation coefficient = 0.336 -- 0.032. 
429 observations excluded. 
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Table 66. School medical examinations 1931. 





Tartar (frequency) 
















































































Gingiva None ~ | Moderate |Abundantj} Total 
OS oh oor dae ae ot va HES ees 
Hes. | “| figs. 70 | figs. |°% 
Normal ging 80 st =< is 
i ies: iatioa’ 307 44 5 306 
gts! 6 A IO 100 
eta i 814 Scot 92 967 
r sie 12 63 (2s 100 
Easily bleeding 26 135 Ta ea wee 53 O14 
Spontaneously | 100 ~ 100 
bleeding 3 a 
Shght pocket 4 50 46 100 
formation 1 ia 12 26 | 
Total 25 64 hal TOO 
30D 1,006 165 1,566 
Correlation coefficient —= 0.569 + 0.017. 
5 observations excluded. 
Table 67. School medical examinations 1931. 
Tartar (colour) 
Cinsien ete Yellowish] Greyish Total 
ie eae brown green 
| Abs. | oh Abselo yy Mos |g 
figs ae eee |) Gers N| 
ee ee 40 60 100 
Normal ging. 29 33 55 
Ging. tart #: a a 
ee 103 1 ae 914 
bes 20 79 I 100 
Easily bleeding 37 148 9 187 
Spontaneously 23 67 100 
bleeding 1 2 3 
Slight pocket 27 65 8 100 
formation ib dle 2 26 
Total a ee) ; : Peps 
170 1,009 6 1,186 








386 observations excluded. 
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Table 68. Local medical examinations 1929. 


Care of the teeth 





























(brushing) 
Gingiva ae eo ae eee LOLaL 
Good Bad 
Abs of | ADS.) og 
figs LOM eer ar eee 
> 41 59 100 
Normal ging. | 60 87 147 
care , 32 68 100 
Ging. tart. | 17 36 53 
seated - 36 64 100 
Easily bleeding 49 86 135 
Spontaneously 16 84 100 
bleeding aia ot 68 
Deep paradentitis | 13 25 | 39 75 52 ee 
Total Eee) ee ey 
150 000 455 








Correlation coefficient = 0.136 + 0.046. 
739 observations excluded. 


Table 69. School medical examinations 1951. 















































——- | reer of the teeth 
(brushing) 
' Gingiva Good Bad Total 
Aiso) 4) Bb. | 
eae ee Ee 70 aoe 7 | 
ving. 40 60 100 
Normal ging a eae res at. 215 356 | 
27 fe imele) 
SNE i 259 707 | 966 
16 84 100 
Easily bleeding 34 = 180 214 
Spontaneously 100 
bleeding 3 
Slight pocket 5 100 
| formation 27 | 
28 100 
| soe re 438 Ss ZB a | 





Correlation coefficient — 0.196 + 0.024. 
5) observations excluded. 
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Table 70. Local medical examinations 1929. 


Care of the teeth 

















Materia alba Sediment r 
“ = Total 
(frequency) Good Bad - 
ADS. ° Abs. a) = 
Gos Pie etulese 
: 44 56 100 
Little or none | 8] 103 184 
Ae, 66 100 
Moderate 49 83 125 
| 15 85 100 
Abundant 18 104 122 
Total oo he aes “si 
: 141 290 431 











Correlation coefficient — 0.248 + 0.045. 


763 observations excluded. 


Table 71. 


Materia alba 




















Care of the teeth “(brushing | 


School medical examinations 1931. 


(brushing) 





(frequency) Good ed Kad hee 
. Abs. | 9, | Abs. | 4 
Eel 
i ; 43 ae 100 
Little or. none 333 Tayo 7 436 769 
17 , 83 100 
ee o erate | 49 dees AG6 565 
4 96 100 
Abundant | 10 296 236; 
er 28 ve: geze) 
Total |4 46 h 128 1570. 








Correlation coefficient = 0.393 ++ 0.021. 

Correlation summary for both the school medical examinations corre- 
lation coefficient = 0.382. | 

1 observation excluded. 


abundant, probably in consequence of fermenting processes, this 
tends to stimulate the development of caries, we find on this 
point a factor common to both caries and gingivitis, which may 
in some measure explain the tendency of caries and gingivitis 
to oeeur simultaneously. 

The part played by the soft deposit as a factor inducing 
gingivitis is far surpassed by tartar. The school medical 
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Table 72. Local medical examinations 1929. 






































Care of the teeth 
ee (brushing) 
Pr ak Total 
AOR aoe |) SADE: | 5 
TWN ec ae eee OS ("a 
Nr 41 59 100 
pone 40 58 98 | 
ny he 28 72 100 
Moderate 69 177 DAG 
Abundant MZ ms tans 
at 4 1 al 
an an 69 100 
Fo 259 365 | 

















Correlation coefficient — 0.103 + 0.082. 
829 observations excluded. 


Table 73. School medical examinations 1931. 























Care of the teeth 
ee ee (brushing) Een 
(frequency) Good | Bad 
REST og | bee ih 5, 
gM (Pte eds 
42 58 TOO} 
None 166 231 397 
; 2 100 
Moderate 250 : 756 : 1,006 
i 8 100 
Abundant D5 ? 141 : | 166 
Total a8 ue ae 
44] 1,128 1,569 




















Correlation coefficient = 0.200 + 0.024. 

Correlation summary for both the school medical examinations corre- 
lation coefficient = 0.183. 

2 observations excluded. 


examinations of 1931 (Table 66) showed that severe cases of 
gingivitis, i.e. the easily or spontaneously bleeding types, are 
often accompanied by »moderate» or »abundant» accretions of 
tartar, as has also been definitely, though not quite so markedly, 
confirmed by the local medical examinations (Table 65). On 
the other hand, in a normal or only slightly modified gingiva 
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Table 74. School medical examinations 1931. 












































| Diet 
ae Lacto- 
Mixed | 
Materia alba diet cereal Total 
(frequency) ; diet - 
Abs of Abs. a 7 
Bese hore: | ties. fA 
65 35 100 
Little or none | 199 | 107 306 
s oo ae tes 
58 . 42 100 
Moderate | 149 | 107 256 
Abundant | 58 | 60 | 118 
pt 60 oO TOO 
poral 406 274 680 | 
Table 75. School medical examinations 1931. 
D2 e4 
: Lacto- 
Tartar Mixed cereal 
(frequency) | diet diet aay 
Aig (Spee. ae. 
fies, | of fies | a 
None at ae 97 
: ae 60 40 100 
Moderate era 210 524 
53 47 100 
Abundant 21 28 59 
Total ae aif a 
406 274 680 

















the formation of tartar is correspondingly less pronounced. The 
considerable changes in the gingiva are generally associated with 
an accumulation of ght or yellowish-brown tartar (Table 67), 
in conjunction with the fact that the latter is usually present in 
large quantities, which exert a direct mechanical influence on 
the edge of the gum, while at the same time the bacterial flora 
that arises in connection with this less compact form of tartar 
is apparently more abundant than in the case of the hard, dark 
tartar, which invariably occurs in smaller quantities. In severe 
oingivitis there has been observed in a number of cases a greyish- 
oreen tartar, which has undoubtedly taken its colour from 
decomposing colouring matter in the blood. 
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Gingiva and diet. 
Table 76. Local medical examinations 1929. 
Types of diet irrespective of vitamin content. 



































| Diet 
ri Mixed | Se Meat 
| Gingiva diet ee diet Total 
Abs. re ADS. A INOSE alles 
| figs. | o | figs. | 6 | figs | 7% 
awe ye 35 31 41 
Ou Dye: 85 | 5d 53 192 
ss | 12 pS 8 
Easily bleeding | ete alge ae 2 
; ie en aL 43 23 137 
Spontaneously 15 18 19 
bleeding 3D a2 24 of 
~ ie 8 Pt 7 
Deep paradentitis 20) 19 9 48 
100 100 100 
ok eae 175 129 | 543 














Table 77. School medical examinations 1929. 

















Dent ines eee 
Neisced | Lacto- Fairly 
Gingiva i dacs cereal |abundant| Total 
. diet meat diet 
Mibaic fan |Aetss 1) Abana 
as figs. | 6 figs. 0 figs. | % 
z ote 56 54 47 
Normal ging. | 177 | 304 7 | 428 
x: Ve Py 27 
Ging. tart. 36 G4 4 104 
Easily 23 20 | 13 
bleeding (Gs 115 2 188 
Spontaneously 10 15 | 13 
bleeding 30 84 | 2 | 116 
mm 100 100 | 100 
Potal 314 567s | 15 | | 





The effect of brushing the teeth when gingivitis, materia alba, 
tartar are present. 


Those measures of hygiene by which civilized man assists and 
amplifies the cleansing process in the mouth by rimsing and 
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Table 78. School medical examinations 1931. 





























Dive t 
carn Lacto- 
Gingiva oe | cereal Total 
diet : 
Abs: 0 ADs. oY 
| figs. 7 beh pote paar | 
Normal ging. 49 os 20) 73 62 
slid ain 76 es 
Ging. tart. 307 196 508 
ere 03 $5.3 
Easily bleeding 51 50 101 
Slight pocket I 2 
formation 6 6 i 
eae TOO" | 100 
Foval | 408 279 678 

















Table 79. Local medical examinations 1929. 









































Ee ea 
vitamin content . 
Gingiva nit a Total 
ADS eee ill BOB Maes 
Ah! Se Teer) ot aes. | re 
‘ 36 29 
m0) 
Normal ging. 173 | 12 185 
< we) i4 ; ie. 
Ging. tart. 69 5 7A 
i ait : 24 39 
Easily bleeding 118 | 16 134 
Spontaneously ie a 
bleeding 81 7 88 
a 9 3 
Deep paradentitis 4G 1 47 
100 100 
| See eo 41 528 | 














Correlation coefficient = 0.058 + 0.048. 


brushing are, as the above presentation of the facts has clearly 
demonstrated, of problematical significance as a prophylaxis for 
the development of caries. On the other hand, as affecting the 


‘a, b and c denote different degrees of supply of vitamin ©; a 
representing the lowest (poor in C). 
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Table 80. School medical examinations 1929. 






































DDL, 20: st 
vitamin content 
Gingiva at yt Total 
ADS} ee sole sz 
Oot ageseee! OE cram ene 
7 8 
Normal ging. 394 4 | 164 74 | 488 
is 13 S 
Easily bleeding 159 73 26; " 188 
: | WJZ VO maf 
Spontaneously | 16 2 
bleeding ee. 5 | 116 
: 100 100 
| eee 223 896 | 
Correlation coefficient = — 0.257 -- 0.081. 


Table 81. School medical examinations 1931. 


























Diet | 
vitamin content 
Gingiva ae na Total 
ADS. || | Abs. | oe 
ee figs. aN fe a co 
» - 9 II 
Normal ying. | 31 18 49 
: | | 71 75 
iG ae 250 120 370 
sits ears | 18 12 
Easily bleeding | 63 20 83 
Slight pocket 2 I 
formation ‘a 2 9 
69 31 
| Tete F36i 160 511 
Correlation coefficient = — 0.080 + 0.044. 


Correlation summary for both the school medical examinations corre- 
lation coefficient —= — 0.156. 


gingival processes the daily care of the teeth along these lines 
(Tables 68, 69) is of some value, as it manifestly retards the 
growth of the simpler forms of gingivitis, whereas the more 





1 See note on p. 138. 
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Table 82. School medical examinations 1931. 












































Pe cer eae eae as, ke Pe ee S| ie tic Neg te ie a ool 
vitamin content 
Gingiva A yf ape el Total 
Abe | > | Abe | tiene oo. 
figs. % | fies. % | nee % 
1 A Il 25 
Normal ging. | 4 | 6 3 13 
Ging. tart. | 81 Teli 1D 
: | 83 40 9 132 
he 10 
Easily bleeding | 13 5 
Shght pocket 2 2 
formation D4 i 
at 62 31 7 
Total hoe 52. 12 se - 














Table 83. School medical examinations 1931. 


10 mm He. /.3 min. 


No. of 

















No. of 

re: Ree ae punctiform 
Gingiva individuals 

; : bleedings 

examined 
average 
Normal ging. | 155 0.5 
SPR at re el | 

Ging. tart. | 827 0.6 
Easily bleeding | 137 0.5 
Slight pocket formation | 22 a 
Total-|_ ‘tab «4 0.6 








severe types of inflammational processes in the gums would 
appear from the available figures to be less, or even not at all, 
influenced by the brushing of the teeth. The fact is, probably, 
that the bleeding gingivites often arise and are to be regarded as 
symptoms of more fundamental disturbances in the state of health, 
so that the cause of the evil is not removed merely by mechani- 
cally cleansmg the mouth. Nor should it be forgotten that, if 
proper care is not taken in brushing the teeth when severe 


+ See note on p. 138, 
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Table 84. School medical examinations 1931. 
S0tnim He: / 3: niin. 


Hess's numbers 
(No. of punctiform 





Gingiva bleedings) 
ance an eee 
Normal ging. | 12 | il | 
Ging. tart. | it | 2 | 
Easily bleeding | 2 | 2 | 1 
Spontaneously bleeding | | | 1 
Total | 25 | 5) | 2 


Table 85. School medical examinations 1931. 
50) mm de / 15" main: 





NA GE No. of 
Gingiva individuals punctiform 
ei: bleedings 
examined 
average 
Normal ging. 25 | 0.2 
Ging. tart. | 120 | 0.6 
Easily bleeding | 20 | es 
Slight pocket formation | 7 | 1.4 
All combined | Vi2 | 0.8 





oingivitis is present, if for instance, hard, irritating toothbrushes 
are used which constantly damage the gum, the inflammation, 
instead of abating, is on the contrary stimulated and intensified. 
The improvement in the condition of the milder forms of gingiv- 
itis caused by the regular care of the mouth is of course 
attributable to the fact that these types are largely a result of 
soft or solid deposits on the tooth, and the removal of these 
deposits (Tables 70, 71, 72, 73) implies the removal of the main 
pathological factor. In particular, the regular care of the mouth 
restricts the formation of materia alba, whereas its bearing on 
the frequency of tartar is not so conspicuously revealed. 


142 


Table 86. School medical examinations 1931. 
70 mm Hg. /3 min. 
Lacto-cereal diet. 














No. of No. of 
Supply of Ret ale punctiform 
at’, individuals is 
vitamins = mg bleedings 
examined ~ 
average 
a 210. | 2.4 
a—b! 36 1.6. 
be ae | 29 
~ b—e! 5 | 1.6 
All combined 266 | Zl 








Table 87. School medical examinations 1931. 
70 mm Hg. /3 min. 
Mixed diet. 


























No. of No. of 
Supply of et: punctiform 
= ater individuals ios 
ph foc examined ae 8S 
poet) 
al ea he 1.6 
a-—b! ore 58 | 1.3 
joke ee ae 136 | 1.9 
b—c! | 46 | 1.6 
ct | ile | 1.3 
All combined 369 1.5 





Gingivitis and diet. 


The abundant occurrence of materia alba when the diet is pre- 
dominantly lacto-cereal (Table 74) may be looked upon as 
one of the causes of a more definite tendeney under this diet for 


1 See note on p. 188. 
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Table 88. School medical examinations 1931. 
DO min Ele. / lo min. 


Cases relating to mixed and lacto-cereal diet combined. 
Sa I TA (SRR ES 























Supply of wee: es Hes's test. 
vitamins individuals Average 
, examined iene = 
ae 40 | 1.6 
a——b. 7 ez 
b! | 14 2.4 
b—c ! | 3 2.3 | 
All combined | 64 2.0 | 





the development of gingivitis (Tables 76, 77, 78). Conversely, 
the investigation shows that in a predominantly meat diet the 
eingivites are somewhat less numerous. It is only to a small 
extent that the hard deposits that are of such importance to the 
development of gingival inflammation can give rise to the 
aggravated gingival picture in a lacto-cereal diet as compared 
with what takes place in a mixed diet, seeing that the frequency 
of tartar in the former only very slightly exceeds the corre- 
sponding values in the latter (Table 75). 

It is quite evident that the proportion of the vitamin content 
in the food (this mainly refers to vitamin C) has a decisive 
bearing on the emergence of the inflammatory processes in the 
gingiva. The very grouping of the statistical data from the two 
school medical examinations (Tables 80, 81, 82) shows clearly 
that gingival changes are conspicuous features of C-hypovita- 
minosis, and that if in these circumstances the supply of vitamins 
is reduced, more malignant forms arise in increasing quantities. 
The greater sensitiveness of a child’s organism in such a ease 
will be realized if a comparison is made with the local medical 
examinations (Table 79), which appears to show that, as regards 
the condition of the mucous membrane of the mouth as a 
symptom of the general state of health, aduits are not so 
essentially dependent upon food containing a more or _ less 








1 See note on p. 138. 
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Table 89. School medical examinations 1931. 





General alimental condition 






































Gingiva Good |Ordinary| Bad Total 
Rie | | aes. 52 ey es 
es Noe". lesbos |) <o° Noe es 
ee Pa ge SAL | 14 5 100 
Normal ging. | 118 O71 7 . 146 
xr ; 69 ea ae 8 : 100 
ig. 564 | ie4- > | 68 816 
Kasily ey) 30 ra] 100 
bleeding 78 4] 18 137 
Spontaneously 100 100 
bleeding 1 1 
Shght pocket | 67 20 4 100 
formation | 16 7 1 | 24 
were 69 23 8 100! 
ee ara 253 94 feet | 











.447 observations excluded. 


abundant quantity of vitamins as are those of the younger genera- 
tion. 


Gingwitis and tests of the fragility of vessels. 


Yet another manifest transition of the oeingival processes takes 
place, from being merely local affections to forming part of 
the wider pathological picture as participating phenomena in 
more extensive processes and symptoms of disturbances in the 
general state of health, if we examine the correlation between the 
different forms of gingivitis and the Hess numbers. These latter 
are supposed, it will be remembered, to be an expression of the 
oeneral fragility of vessels. Whereas in a normal gingiva the Hess 
numbers generally keep in the neighbourhood of the O-numbers 
values, it is found that if the gingival picture changes the fragility 
of the vessels increases (Tables 83, 84, 85), from which the con- 
clusion might be drawn that gingivitis, and especially the severer 
forms thereof, has to be regarded as phenomena due to the fragi- 
lity of the vessels and consequently dependent upon the general 
alimental condition and state of health. 

The circumstances indicated are observable both by the method 
deseribed by Opin, — a 70-mm. load of quicksilver for a period 
of 3 minutes (1,141 cases) and with a pressure of 80 mm. Hg/3 


Table 90. School medical examinations 1931. 


Lacto-cereal diet. 























Hemoglobin 
Gingiva 
Total Mean 
value 
Normal ging. | 26 | 58 
Ging. tart. | 201 | 57 
Easily ees, 
plgeding | = | me 
Slight pocket Stet 
formation | © | oe 
Total 286 | 57 | 


Table 91. School medical examinations 1931. 
Mixed diet. 











Heemoglobin 
Gingiva 
g Total eee 
Deus Normal] ging. | 39 | 58 
Ging. tart. | 306 | 59 
Easily fale 
bleeding | = | ae 
pee pocket | 6 | 57 
ormation 
Total | teat] 398 58 
| 
min. (32 eases) — and also from a compilation of the results 


obtained from the experimental device proposed by GOTHLIN (50 
mm. Hg/15 min., 172 cases). However, upon the very first exa- 
mination of the primary material it was found that the variations 
in the results between the »Gothlin» and the »Odin» tests were 
striking (it may be mentioned that both the experiments were 
carried out as parallel tests on the same persons). For other 
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Table 92. School medical examinations 1931. 


The rest (irrespective of form of diet). 





Hemoglobin 
Gingiva : 
rokal Mean 
value | 
Normal ging. ae | 60 
Ging. tart. | ake | COige 
Easily | , 
bleeding Caeser oe L 61 
se ak pocket ee, 19 | 61 
ormation | | 
Total | 445 | 


60 | 


Tobacco and Gingiva. 


Table 93. Local medical examinations 1929. 


Males over 16 years of age 









































Tobacco 
' Total consumption 
Gingiva absten- 
constant 
Abs AF) AUDB GT org if ANOS We 
figs Bo BAe. Se dh Ree 
as Ce 33 ou 33 
Normal ging. | 99 | 29 | 17 75 
13 134) 18 14 
Ging. tart. | iW | 12 10 39 
Kasily 30 | 24 18 as 
bleeding OF, | 21 10 56 
Spontaneously | rs 17 9 14 
bleeding i 155 5 33 
Deep 8 ike ea 24 14 
paradentitis 7 12 13 32 
f 100 100 100 100 
Total | gs 89 5s 299 

















147 


reasons also it is quite clearly seen from the statistical inquiry 
that tests of the fragility of vessels carried out by the above 
methods are not applicable to individuals, or at any rate that 
they yield in that case highly unreliable results; they can be 
appreciated and are of value as diagnostic evidence only when they 
are carried out on larger groups of experimental subjects. 


Tests of vascular fragility and vitamin standards. 


If viewed in the light of the manifest, positive association 
between gingivitis and the Hess test on the one hand and, on 
the other, the connection that was previously shown to exist 
between the growth of gingival inflammation and the standard 
of vitamin C, correlation studies of vascular-fragility tests and 
the supply of vitamin C may prove of some interest. In the 
relative tables (Tables 86, 87, 88) the cases have been grouped 
according to the form of diet and the method of investigation 
employed. 

It has previously been asserted (GOTHLIN ) that vascular-fragility 
tests might decide the issue in respect of the standard of vitamin 
C and C-hypovitaminosis — a view however that has met with 
some criticism (OpIN, WESTIN, OHNELL). Our present statistical 
material proves that in their formation the two qualities do not 
run a parallel course in any of the three experimental methods 
employed. The arithmetical characteristics indicate that the 
values of the Hess numbers change irrespective of the greater or 
less quantity of vitamin in the food. 


Gingivitis vm relation to the general alimental condition and 
the haemoglobin values. 


The general alimental condition has had a typical influence 
on the development of gingivitis (Table 89). Both the school 
medical examinations show that pathological gingival changes 
are rarer under sound alimental conditions, whereas if the latter 
deteriorate the inflammation of the gums becomes intensified. 

The question arises in connection herewith: how far does the 
diseased gum influence the general state of health? Owing to 
the subjective unpleasantness and pain, though compared with 
the extent of the destruction that is frequently caused the pain 
is almost invariably remarkably sheht, the individual’s sense of 
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general well-being is naturally disturbed, just as the outward 
and visible result of the subsequent course followed by the disease 
may have a somewhat distressing psychological effect on the 
patient. On the whole, however, it would look as if gingivitis 
does not contribute to, but is rather a consequence of, a decline 
in general health; similarly, contrary to what is generally 
believed, it is probably not of any very great importance as a 
centre of focal infection such as characterizes badly decayed 
teeth (see above). This conclusion was supported by an 
investigation into gingivitis and haemoglobin (Tables 90, 91, 92). 
Even if account is taken of the grouping according to age, we 
cannot trace any such connection between the development of 
gingival inflammation and variations in the haemoglobin values 
as has been perceptible between caries and haemoglobin-content. 
The explanation of this is partly to be found, no doubt, in the 
natural cleansing of the infected area that is effected by the efflux 
- of secretion from the gum-pockets and the flushing by the saliva. 
It should’ be added, however, that our material does not include 
those more serious forms of gingivitis in which acute stages have 
arisen in conjunction with severe subjective symptoms, such as 
the growth of fistulae and the formation of alveolar abscesses ete. 
We are probably justified in suspecting that these latter forms 
are capable of causing, by way of infection, a reduction of the 
haemoglobin values. 


The picture of the mouth in relation to tobacco and coffee. 


One of the other characteristics that have been mentioned in 
connection with the frequency of gingivitis in that part of the 
Norrland investigation with which we are here concerned is 
worthy of comment, viz. the use of tobacco (Table 93). This 
factor is found in a very homogeneous body of selected material 
to contribute in some measure to the growth of deep-seated 
paradentitis. On the other hand, it appears to have no bearing 
on the origin of caries. It might be possible to conclude from 
our material that tobacco somewhat mitigates the caries picture. 
In all cases the data relate to chewing tobacco. 

The effect of coffee, which may be worth while mentioning in 
this connection, must be judged even more cautiously than the 
correlations in respect of tobacco, among other reasons owing to 
the difficulty of rejecting predominant qualities in the available 
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material. If coffee in itself were to exert any direct influence 
on the oral picture, one would expect it to be through attacks 
of the absorbed tannic acids and free fatty acids on the gums. 
Likewise, it is conceivable that the consumption of coffee might 
indirectly pave the way for dental decay through the simul- 
taneous supply of sugar and cereals. The inquiry made into the 
question failed however to reveal the existence of any effect on 
‘the frequency either of caries or of gingivitis. 


D. Summary. 


In view of the great number of characteristics that have been 
studied in that part of the Norrland investigation with which 
we are here concerned, any summary of the results of the 
investigation can only lay special stress in broad outlines on 
certain conditions that may be thought likely to be of general 
interest. 

That section of the material which: was collected last, that is 
to say in 1931, and comprises school children from both Skane 
and Norrland, constitutes the most valuable part of the investiga- 
tion. On the whole, however, the three main divisions, the school 
and local medical examinations of the year 1929 and the school 
medical examinations of 1931, all collected in the late winter 
season, tally well with one another in such particulars as are 
comparable. 

It would have been more satisfactory if the investigational 
material had been more extensive, chiefly with the idea of 
determining the geographical frequency within the country of 
the characteristics in detail. Nevertheless, thanks to the individu- 
ally homogeneous nature of the different parts of the country 
concerned, the material may perhaps be regarded as represent- 
ative of the corresponding geographical areas investigated. 

In drawing up our summary we are struck by the wide 
variations displayed by the different districts of Norrland in 
respect of the diseases of the mouth in their association with 
the general mode of life and the hygienic conditions. It is 
inadmissible, therefore, as has frequently been done hitherto, to 
make the conditions prevailing at individual places apply as if 
they were characteristic of Norrland in its entirety. It has been 
extremely valuable to be able to compare the Norrland material 
with the results of the school investigations made in Skane. The 
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children in the country districts of SkAne appear generally to 
be more favourably placed as regards the common diseases of 
the mouth than the Norrland children. In certain points of 
detail, however, the relations are reversed. 


The dispersion of certain characteristics in respect of — 
sex, age and place. | 


The bite; the position of the teeth. 


A normal bite is shghtly less common in Norrland than in 
Skane, owing mainly to the less frequent occurrence in the latter 
district of prognathism (protruding upper jaw). In- Norrland 
the types of bite vary widely; e.g. in the Tarna district 84 % 
and in Kalix only 46 % possess a normal bite. The same 
conditions apply on the whole to the position of the teeth. 
Districts in which broad faces are more strongly represented 
exhibit fewer anomalies in the dentition and the position of the 
teeth. 

Hypoplasiae of the enamel. 

So-called hypoplasiae of the enamel are present in 4 % of 
the girls and 6 % of the boys dealt with in the school medical 
examinations of 1931. It is evident from both the local and the 
school examinations that the presence of defects in the enamel 
varies widely in different localities; for instance, in the typical 
desolate areas, in the Tarna-Stensele-Dorotea group and Jukkas- 
jarvi, they occur in 12—13 %, whereas in Bjurholm, Skane and 
Arvidsjaur they. are found in 6, 4 and 4% respectively. Asele, 
Umea and Burea are also less favourably placed in that respect. 


Colour of the teeth. 


In all classes of age the men have yellower teeth than the 
women. In the former, as the age advances the teeth become 
steadily more and more yellow, while in the latter this tendency 
is interrupted at the ages of 19—30, these years representing 
the limits within which woman’s essential period of fertility 
falls. It is also observed that in children a change occurs in 
the shade of the teeth’s colours towards a lighter type at the 
age of 11. It is in the light of these circumstances, as also of 
the local distribution of the colours of the teeth, that we should 
regard the higher frequency of caries in women in general, and 
particularly during pregnancy and lactation. 





ped 
Abrasion. 


Abrasion is more pronounced in men than in women. Natur- 
ally enough, it increases with age, but a particularly marked 
increase takes place in both sexes at the age of 50. Specially 
striking is the wide difference in the distribution of severe abra- 
sion, 1.e. such as affects the dental bone as well; in Skane it 
occurs in 165 %, but in the whole of Norrland in only 1s %. 
Umea records as high as 4 7. These last data reter to. the 
ehild material. 


Materia alba; tartar. 


Both materia alba and tartar increase with advancing years. 
In the case of the former the curve rises more steeply and in- 
dicates a more abundant precipitation in the boys. As regards 
tartar, the distribution is uniform in the two sexes. It is note- 
worthy that in regard to both types of deposit the frequency 
shows a palpable diminution at the age of 11. a fact that em- 
phasizes the influence exerted by metabolic factors in this con- 
nection. As to the presence of materia alba in the various districts, 
we find that, with the exception of Umea, where a minimum is 
recorded, the distribution is similar throughout. The geographical 
grouping of the cases of tartar according to frequency indicates 
that it is in striking agreement with the geological localization 
of the limestone deposits. 


Gingivitis. 


A normal gum is of comparatively infrequent occurrence. The 
more pronounced forms of gingivitis among elderly people have 
been observed in about 55 % of the total investigated. The devel- 
opment of gingivitis in the men shows a steady increase in the 
severer forms up to the age of 65. From the age of 13 healthy 
oums become increasingly rare, and by the age of 30 the number 
of cases of gingival inflammation starts augmenting rapidly. 
In persons over 65, however, who may be considered to represent 
a surviving remainder of constitutionally strong individuals, 
the disease may be found to assume a mitigated form: The 
development of gingivitis in the women divided into the age 
groups diverges somewhat from that of the male types, since in 
the former a maximum frequency manifesting itself in all forms 
of inflammation is reached between the ages of 19 and 50. In 
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those country districts of Norrland that have been investigated, 
gingivitis develops in the women most strongly at 19—30 years 
of age. On the other hand, in the Umea district, the chief centre 
of which is the town of Umea, a clearly defined maximum stage 
of gingivitis is reached at a somewhat higher age ‘than in the 
rest of Norrland, owing presumably to the higher average marry- 
ing age and the consequently later period in life at which preg- 
nancy occurs amongst women living in towns. This latter 
causal connection seems all the more probable seeing that, as 
regards the relation between the development of age and gingi- 
vitis, the men show no differences as between town-dwellers and 
country-dwellers such as have been found to exist amongst women. 

In estimating the gmegival changes revealed by the school 
medical examinations of 1931, far stricter research methods 
have been employed in order to enable us to work out a gradu- 
ated scheme to represent the conditions preyailing in the different 
districts; and so even quite insignificant changes have been taken 
into account. Somewhat severe forms of gingivitis, for imstance, 
those in which the gums bleed readily upon the applheation of a 
toothbrush, have been recorded in 17 % of the cases amongst the 
boys, the corresponding figure for the girls being only 13 %. 
In school children the gingival changes likewise increase with the 
passage of time, although the difference in earlier years is not so 
pronounced as it is in older people. A certain retardation and 
reversal of the process are observable at the age of 11—12, the 
phenomenon being revealed at a somewhat earlier period in Skane 
than in Norrland. In regard to the severer forms of the disease, 
the boys are throughout somewhat worse off than the girls. As 
to the geographical pathology of the gums, the prevalence of severe 
gingivitis 1s noticeable in school children in some of the Lapland 
districts that have been investigated. Distinct gingivitis occurs 
in about every fifth child in Tarna and Arvidsjaur. In the country 
district of Skane the children appear to be less exposed to pro- 
nounced gingival inflammation than in Norrland. 


Saliva. 


A normal secretion of saliva, in point of both abundance and 
consisteney, 18 characteristic of all the investigated children in 
Tarna. In sharp contrast to this is Kalix, where the secretion is 
abundant in over 20 %. It is noteworthy that these two places 
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represent the opposite poles as regards the frequency of caries, 
the minimum being shown by Tarna and the maximum by Kalix. 
The Skane children are better off in regard to saliva conditions. 


How certain definite characteristics in the oral picture 
influence one another. 


Irregularities in the position of the teeth often occur in con- 
junction with irregularities in gingival arches. A high gingival 
arch, and particularly one that has a narrow, compressed premolar 
part, is frequently associated with faults in the position of the 
teeth. The significance of the racial factor is emphasized by the 
fact that, where a tooth is of a size that exceeds a value har- 
monizing with the facial skeleton, we frequently find bimawxillary 
narrowness and progathism. Anomalies in the position of the 
teeth show a strone increase parallel with the appearance of 
hypoplasiae of the enamel — a fact that confirms the view that 
the former are caused by disturbances in the metabolism. 

As the teeth become more and more worn down the frequency 
of caries decreases. The primary cause of this is not, apparently, 
to be sought in mere detrition or the brushing of the teeth, al- 
though these factors may have something to do with it, but the: 
fact should be stressed that in individuals whose teeth are very 
much worn down even the natural tendency to caries owing to con- 
stitutional and physiological causes is less pronounced. This finds 
expression, inter alia, in the fact that it is predominantly persons 
with strong abrasion that have yellow teeth, indicating a more 
vigorous growth of enamel and dental bone. The more the types 
of colour on the teeth shift from white to yellow the lower is the 
frequency of caries. 

Normal gums are most frequently found in a denture that is 
free from caries; and the spontaneously bleeding forms of gingi- 
vitis run parallel to the proximal and gingival types of caries, 
suggesting some common primary cause. Deposits on the teeth 
follow the course of development of gingivitis. In this process 
tartar plays a far more important part than softer deposits, 
and its colour also varies in a typical manner. As the frequency 
of tartar becomes intensified the quantity of materia alba in- 
creases. 
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Brushing the teeth and its effect. 


The regular care of the mouth, which is apparently not a very 
common practice, is exercised by twice as many girls as boys. 
In Tarna, where there is extremely little dental decay, not a 
single child uses a tooth-brush.. In Asele and-the neighbouring 
district its use is likewise very rare. Nearly half of the children 
in Umea declare that they brush their teeth daily, whereas in 
Skane the proportion is only one in four. The practice of brushing 
the teeth has been proved to be without any perceptible influ- 
ence on caries, but the milder forms of gingivitis are reduced 
somewhat in frequency when the teeth are regularly looked after. 
The severer forms of gingivitis, on the other hand, do not appear 
to be favourably affected by the practice of daily oral hygiene in 
the form of brushing the teeth. 


The significance of diet. 


The earlier views as to the injury caused to the teeth by a diet 
rich in carbo-hydrates are partly confirmed. It should be emphatic- 
ally pointed out, however, that no cases have been included evi- 
deneing the absorption of large quantities of sugar and »sweets» 
in various forms, but we refer here to a form of diet that belongs 
to the lacto-cereal category. The frequency of caries seems to a 
certain extent to decline in the case of a substantial meat diet. 
Gingivitis noticeably increases with a+ lacto-cereal diet as com- 
pared with the mixed diet, owing possibly to the fact that 
materia alba increases in the former dietary group. Inflam- 
mation of the gums occurs with minimum frequency in a 
substantial meat diet. Chewing tobacco makes the gums deterio- 
rate, though it may possibly prevent the arising of caries. The 
investigation does not prove that coffee has any serious effect 
on the oral picture. . 

There is a definite connection between the standard of vitamin 
C and gingivitis. Elderly people do not seem to be so obviously 
dependent upon a supply of vitamin C so far as concerns the 
state of the mucous membrane in the mouth. On the other hand, 
earles arises independently of the content of vitamin C in the 
food. -Hypoplasiae of the enamel of such a nature as to have 
been caused partially by lack of vitamin D do not appear to have 
any effect upon the formation of caries. It does of course happen 
to a certain extent that hypoplastic defects in the enamel grow 
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into carious injuries, wherefore we find dentures that are entirely 
free from caries less frequently represented among cases of hypo- 
plasia. Nevertheless, it is a general rule that individuals exhibiting 
early disturbances in the process of calcification do not appear 
to be subsequently disposed to advanced forms of caries. 


The general state of health and the oral picture. 


The most severe cases of caries are more numerously represen- 
ted when the general alimental condition is recorded as poor. Other 
types of caries, on the other hand, group themselves irrespective 
of the alimental condition. There is, however, a distinct co- 
variation between the latter and gingivitis owing to the fact that 
a deterioration of the alimental condition goes hand in hand with 
a deterioration of the gingival picture. 

The values obtained from determinations of vascular fragility 
are dispersed without any connection between them and the types 
of caries, though they exhibit a marked connection with the 
crowth of gingivitis. The tests of vascular fragility carried out 
with our material have not enabled us to determine the standard 
of vitamin C, whether amongst larger or smaller groups of in- 
vestigated persons. The development of severe cases of caries may 
possibly be accompanied by a reduction in the numbers of haemo- 
globin. It may however be pointed out that in the forms of 
vingivitis occurring amongst school-children no displacement of 
the haemoglobin values in any particular direction has been 
observable. 





CHAPTER IV. 


The histopathology of the teeth with special 
reference to hypovitaminotic changes. 


By 


G, WIS TEIN, 


Introduction. 


The introduction to these reports has shown how, prior to the 
Norrland investigation, expression had been given to- an assump- 
tion that there existed widespread C-hypovitaminosis in Upper 
Norrland. his vitamin deficiency was presumed to be of 
importance to the general state of health and might perhaps 
prove to be a significant cause of the interesting »Norrland 
diseases», which have been described in the reports drawn up 
by the Umea Hospital. In view of the lght thrown on the 
subject by existing literature, it was considered that a micro- 
scopical examination of the teeth of the population in Upper 
Norrland would be a useful means of deciding the question of 
the presence and distribution of C-hypovitaminosis. 

The introduction describes how the examination of teeth was 
planned and earried out; the reports drawn up by my collabor- 
ators and published above give particulars as to the localities 
covered by the investigation, the number of cases, ete. The 
carrying out of the microscopical examination depended of 
course upon the possibility of the dental surgeon’s having an 
opportunity of treating the person under investigation for dental 
diseases when examining the cavity of the mouth and the teeth. 
No material was at our disposal for investigation other than that 
obtained as a result of such therapeutical action. Accordingly I 
am deeply indebted to the investigators for the skill with which 
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they have been able not only to help those under examination who 
were suffering from dental diseases but also to procure excellent 
material for microscopical study. It was realized from the outset 
that there would be very little suitable material derived from 
extractions (which for brevity’s sake will hereinafter be called 
»extraction material»), and accordingly, acting upon my direc- 
tions, the investigators endeavoured to select the typical cases 
‘in each locality and zone examined. The results of their 
labours show how well they have succeeded. 


A. Extraction material. 


Procuring and fixing of teeth. In most cases the teeth were extracted 
under an anaesthetic (carpule ampullae), but in the case of children many 
milk teeth were removed without any injection. The tooth was fixed 
immediately after being extracted. The fixing fluid consisted of 10 °/o 
formalin solution or else HAcequist’s fixing fluid: 20 °/o formalin solution 
saturated with sublimate. The extraction material was then sent as 
soon as possible by post to Stockholm. 


Laboratory technique. Immediately upon arrival the teeth were care- 
fully copied in a sketchbook and each provided with a number, journal 
number, name of patient, name of the operator and of the locality at 
which the examination took place. Macroscopical discoveries of interest 
were noted. The sketch showed the position in which the tooth had been 
embedded and included a sectional drawing showing the course of the 
series of sectional cuts. Decalcification in 5°/o trichloracetic acid. 
Embedding in paraffin. 

For the sectional series only the pulp area was utilized. After decal- 
cification the superficial layers of dentin and cement were cut off, so that 
the first cuts reached the surface layer of the pulp in such a position as 
was considered most suitable in each case for obtaining as entire a 
longitudinal section as possible. The sectioning series ceased when the 
pulp had been cut through to the opposite wall. Thickness of section 
5—T my. 


The glasses were coloured in the following series: 


ie (to ete, > Hix-Eosin. 

Zo, 14 > HANSEN’S connective tissue stain. 

3, 9; Ln Ds » » » ne: with ferrotrioxihaema- 
tein as counter-stain. 

ANOS 1G > Thionin stain. 

eke ae Wa Bocx’s calcium stain (modified for paraffin section). 

G12, 18 “> unstained or subsequently used for staining blood cor- 


puscles, bacteria etc. 
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1. Loeal distribution of the material. 
Vasterbotten-@0 unt y, 
Material collected prior to and wm 1929. 


1. Stensele, Dorotea, Sorsele. 1929. (HaAGprra.) . 


Stensele : Total no. of dental cases exam- 

DOKArVSIO4: ioc ea, Het 14 cases ined: 240; 268; aggregating 

Ankarsune: 422.555 ) cases 508 cases. 

SCCOMIS aM!) Tahal. 3 cases The extraction material re- 

NOPpete (hex cccecma i Fs 5 eases presents hereof 57 cases, or 
ql S27. 

Sorsele : Adult material represents 240 

AIM MAN AS 2 han 4540 odes 10 cases cases. 

Bore. wilhaee; W448 8 cases The extraction material  re- 
presents hereof 51 cases, or 

Dorotea: DD, or 

“SOrfors sewool, 1... 12 eases 


In all 57 cases, whereof. 6 from the examination of schools, 
o1 from the examination of adults. 
(Total 63 teeth. ) 


2. Bured, Byske, Norsjo, Bjyurholm. 1929. (HAGMAN. ) 


Lye See ne ... 11 eases Total no. of dental cases exam- 
TVS ra xh Sl ce en ean _T cases ined: 109; 275; aggregating 
INGE SRO ctl cog wat eee 9 cases 384 cases. 

Barbone .253 704.4% 5 cases The extraction material re- 


presents 32 cases, or 8.3 %. 


In all 32 cases, whereof 10 from the examination of schools, 
22 from the examination of adults. 
(Total 51 teeth.) 


3. .Umed. 
1926—1928 (WesTIN) 51 cases Total no. of dental cases exam- 
1929 (WINSTROM) ... 42 eases ined 1929 (not the school 
1929 ‘(ALDEBORG).... 11-cases examination, from which 
there is no material): 500. 
The extraction material  re- 
| presents 53 cases, or 10.6 G%. 
Total 104 cases. 
( » 126 teeth.) 
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Material from the investigation carried out in 1931 for 
control purposes. 


Lyeksele, Umgransele. 5 cases Total no. of children whose teeth 


Bo SCS an ae een 3 cases were examined: 228 cases. 
Pee Wonks Fo a-6 gcse oes 6 cases The extraction material re- 
LE 161 eet a ee Ea 13 cases presents 27 cases, or ll.s %. 


Total 27 Cases. 
(99 '29- teeth: } 


Summary: 


The total number of cases of extraction from Vasterbotten 
County: 220 cases. 


Of this total: 


The author’s own material collected before 1929 ...... ol cases 
Ewe anvestigation .carried toutan- L929. nos. ess 142 cases 
the-mvestication carried out im 193)... weet. mee. 27 cases 


Total no. of dental cases examined in Vasterbotten in 1929 
and 1931: 1620 cases (not including the examination of schools 
in Umea and the Degerfors material). 

Of this total the extraction material represented 169 cases, 
Or LaF. 

If we include our own material consisting of 51 cases, which 
brings the total up to 1671 cases, the extraction material 
represents 220 cases, or 138.1 %. 

Of the school material in Umea collected in 1931, in 373 eases 
extraction material is entirely lacking, and of that collected in 
1929 it is almost completely lacking in 166 eases. 


Norr bottéen-© ownt y. 


Material collected in 1929. 


Pitea, Jaanenas 2... 9 -eases (117 eases, T.6 J). 


From the Kiruna investigation there was no extraction material 
collected in 1929. 
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Material collected in 1931. 


FRB canto tog Ate es 7 cases Total no. of dental cases exam- 
Nedre Kalin 5 24. unas oD cases ined 9573. 

Overtorieg 06ers a: 6 cases The extraction material  re- 
Jokimol 4" sus: 5 cases presents 37. cases, or 6.4 %. 
Robdalis’ it; sae e, 6 cases 

Vuotlermm: Gh a3 =. 2 cases 

APNTAGIR OE pica Fie. 6 eases 


Total 37 cases. 


Supplemented in 1988—1934: 


EPR MIS NOR MUNDY Ri is ne cae ened 16 cases 
Skelleftead (ORNKLOO) ......... ene oes 28 cases 
Umed (SAGDEN) os same ates een 14 cases 


Scania’ (Skane). 
Material collected wm 1931. 


Lund: Bara, Troberga, Vismarlof, Molleberga, Holmeja, Torup. 
Svedala: Skabersjo. 


Total 29 cases. 


Total no. of children whose teeth were examined: 397 cases. 
The extraction material represents 29 eases, or 7.3%. 


2. Percentage distribution. 


Taken as a percentage, the cases of extraction represent about 
7% of the material in cases where treatment was given and 
teeth extracted, and this in my view affords a good representative 
picture of the results under the microscope of an investigation 
of this kind. The microscopical examination has been unevenly 
distributed. Divided into the medical examination of children 
and local medical examinations, the percentage is about 5 % in 
the former. and about 20°% in the latter. The reason for this 
‘divergence is obvious: in the non-adult material there was only 
a minor number of cases treated in which it was possible to 
extract milk teeth or occasionally 6-year molars, whereas amongst 
the adults there were a far greater number of cases in the material 
investigated in which the extraction of teeth was called for. The 
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distribution of the material amongst the adult population is 
likewise of a varied nature, Vasterbotten being incomparably 
more abundantly represented than Norrbotten. The Vasterbotten 
material covers over 20 % of the adults examined and treated 
in the country districts in that county, which means I have 
microscopically serutinized the dental picture of approximately 
every fifth person thus examined. My investigation may claim 
on the whole to represent a sample test of the dental conditions 
prevailing in Vasterbotten, with comparative material collected 
from Norrbotten and Scania. By this means dental microscopy 
comes to be more closely associated with the medical examina- 
tion, in which the distribution of the material is similar. 


3. The value of the material. 


A mere summary in tabular form would be of very lmited 
value. It would be impossible to compile statistics on that basis 
owing to the far too few cases of extraction in proportion to 
the population. True, the ratio of the number of extracted teeth 
to the cases investigated is high, and over 100,000 sections form 
a very considerable collection — but any attempt at determining 
associations between teeth and diet, teeth and sex or teeth and 
age etc. 1S a priori out of the question. If all the teeth extracted 
had belonged to a lmited group of people under investigation, 
with all the details clearly defined, the circumstances would have 
been quite different. As things now are, the distribution within 
a number of groups of a numerically small body of material 
compels us to limit our conelusions in order to avoid making 
unreliable statistical calculations. The dental investigation as a 
-whole represents a »sample test», from which statistical conelu- 
sions could be drawn only with the utmost caution. The extraction 
material does not represent a tenth of the whole dental investiga- 
tion — a fact that at once demonstrates its unsuitability for 
statistical treatment. When however the estimate of the dental 
picture and the diagrams were recorded in the tables, the data 
thus obtained quite naturally assumed the form of summaries 
on the lines indicated above. They have exhibited remarkable 
uniformity within several groups — notably those from the Umea 
Hospital and the local medical examinations in Vasterbotten 
County — and they have inspired many fresh ideas, which I hope 
to be able to utilize at some future time in connection with a 
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larger body of material. Here I shall refrain from making any 
correlative calculations. 

It has been stated by way of introduction that the extraction 
material has been collected on the principle »typical of the 
majority of cases» within the respective investigated areas. I 
have endeavoured to make this a rule by ascertaining that the 
material is, case for case, in accord with the results of the 
statistical inquiry. A cheek of this sort cannot possibly be exact, 
but I believe I may safely assert that, on the whole, the extraction 
material represents within each investigated area the type of 
denture and its pathological picture that the statistical estimate 
shows to be the most common and prevalent and not exceptional 
even in minor respects. Anyone who has been engaged in 
collecting extraction cases from an investigation in which teeth 
are only obtainable by way of therapeutical extraction in order 
to promote oral hygiene or to treat caries or paradentitis, as the 
- case may be, will at once realize that the material as a whole 
represents the common, ordinary cases. The statistical results 
have shown a very large measure of uniformity prevailing in 
each investigated zone — a fact that in part justifies our 
forming our estimate of the most common of the denture’s 
pathological pictures along geographico-pathological lines. It is 
not very likely under such circumstances that the extraction mate- 
rial should represent exceptional cases. Besides, we must take into 
account the fact that, except for thé cases recorded from the 
Umea Hospital (which however were subjected to a process of 
elimination), the extraction material has been obtained from 
healthy groups of the population, in which no_ pathological 
affections occur of such a nature as to be determinable by 
doetors upon a rapid examination. 

In spite of these facts, which may seem to offer evidence to the 
contrary, yet being anxious as eritically as possible to circumsceribe 


the field of conclusions to be drawn from my material — which, 
notwithstanding what has already been said, is nevertheless 
derived from subjectively selected cases — I propose to assume 


that minor, indeterminable groups of the material represent 
exceptional cases, which may for some reason or other have 
attracted the interest of the investigator. This implies that, in 
forming my estimate of the results, I have not drawn general 
conclusions from any morphological changes that have not by an 
overwhelming majority dominated the pictures. The aim of this 
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is to ensure as far as possible that the questions the inquiry set 
out to solve are given a correct answer. 

If, then, the extraction material does not lend itself to a 
statistical review or calculation of individual correlations, it 
should at any rate enable us to form an approximate estimate 
of the Histological picture exhibited by the dental organ within 
the group of material examined, provided the observed phenomena 
‘are convineinely uniform and at the same time predominant 
throughout the material. The problem confronting the inquiry 
may be stated as follows: »Do the majority of the teeth examined 
show normal or approximately normal histological pictures, or 
are pathological disturbances and dwergences present?». If the 
latter is the case, then comes the decisive question: »Are the 
pathological changes thus shown to exist insignificant and variable 
or are they strongly pronounced, easily discermble and regular 
on character ?>. 


4. Forming an estimate of the material. 


The series of cuts have been investigated in the following 
manner: after the first scrutiny the diagnoses were noted in 
each case for dentin, cement and the state of the pulp. This 
work took over a year after the series of cuts had been completed. 
It was not until then that the task of statistically compiling the 
whole of the material collected from the investigation had 
proceeded so far that it was possible to draw up a tabular 
summary and compare it with the extraction material. It could 
already be ascertained from the first scrutiny that large groups 
of the material were dominated by uniform and easily determin- 
able changes differing from the normal dental picture. Upon 
a fresh scrutiny. the diagnoses within the local divisions were 
collected together, the grouping corresponding to that in the 
statistical study of the dental investigation (Houtz’s and Linp- 
STROM’S researches) and in ODIN’s and ByTTNER’s medical 
examinations. 


B. The diagnoses. 


The divergences from a normal dental picture that were found 
to exist in the extraction material I have divided for the sake 
of simplicity and easier comprehension into three groups: 
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1. »Scorbutic» changes. 
2. »Rachitie» changes. 
3. Inflammatory changes. 


Of these groups of changes, those under head 2, the »rachitic», are the 
most easy to observe and diagnose. They consist of déficient calcification 
of the enamel and dentin. The symptoms are: in the enamel: enamel 
hypoplasia of various kinds, ranging from deep grooves and _ hollows, 
via perichymatiae or lines of imbrication of greater depth, to diffuse. 
opaque spots on the surface or microscopic gaps in the cuticle; in the 
dentin: the calcified zone or the fully constructed dentin shows an ab- 
normal distance between the Hme-globules, whence arise contour bands 
with enlarged »inter-globular> spaces; the pre-dentin is proportionately 
far beyond its normal breadth, and, in cases of teeth apically not comple- 
tely built up, the apical termination consists of uncalcified dentin. The 
»rachitic» changes thus represent only injuries due to deficient fixation of 
the calcium in the dentin. In diagnosing them no account need be taken of 
caries, inflammation of the pulp, abrasion, alveolar pocket-formations or 
the results of other external injuries and intervention. The rachitic 
changes are thus capable of examination, and if they are present may 
‘be diagnosed in all cases. The idea of putting the word »rachitic> within 
quotation marks is to denote that the changes belong to the characteristic 
symptoms of the disease rachitis in the hard substances but by no means 
invariably justify the clinical diagnosis of rachitis. (See: below under 
»Diagnosis and complex of causes of the »rachitic» dental changes».) 

The inflammatory changes are in the majority of cases not very dif- 
ficult to diagnose. In respect of the hard substances, refer to this group 
first of all the entire carious picture and in respect of the pulp all 
the ordinary symptoms of inflammation: from the primary alterations in 
the peripheral points of irritation with the,relative vascular dilatations. 
emigrations of leukocytes, and hydrops, to the ultimate states of phleg- 
mon and gangrene of the pulp. For the sake of lucidity I have also 
referred to this group of changes such degenerations as are the result of 
abrasions as well as of surgical intervention, i.e. fillings. The inflamma- 
tory changes and the »rachitic» changes may be diagnosed simultane- 
ously. 

The »scorbutic» dental changes are, for reasons that will be explained 
in detail later, the most difficult to diagnose; not because of their 


being in themselves vague and uncertain .— on the contrary, they 
are particularly pronounced -—— but because, when they are being 


diagnosed, special care must be taken to avoid confusion with presumably 
similar changes under the influence of injuries, infection, ageing and 
diseases. The »scorbutic» changes can thus only lend themselves to 
diagnosis in cases in which the groups of causes just mentioned are 
either absent altogether or else can be deprived of significance. »Scor- 
butic» and »rachitic» changes can be diagnosed simultaneously. To the 
scorbutic picture are referred the following morphological symptoms (in 
brief): The pulp: degeneration of the odontoblastema leading to structu- 
ral changes or loss, reticular atrophy in the course of vascular expansion, 
hyperaemia and hydrops, the gradual conversion of the embryonal pulp 
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tissue into mature fibrillary connective tissue, degenerative calcification 
in vascular walls and pulp mass, haemorrhage (of earlier date) accom- 
panied by reactions in the tissues, formations of denticles of various kinds, 
necrosis and cyst formations of a hydropic nature. The dentin: dentino- 
lysis from the Tomes canaliculi in the old dentin; cessation of normal 
dentin structure in the new hard substances, which exhibit all types of 
irregular dentin; pulp bone and, finally, amorphous calcification of the 
walls. The cement: resorption. All these changes are bound to be present 
in a regular interconnection to permit of diagnosis. The healing processes 
‘go in the opposite direction to form new embryonal pulp tissue, and via 
osteodentin to the final building-up of normal dentin. 


C. The approximate distribution of the changes within 
the material. 


Vasterbotten, 


Vasterbotten is the best represented area in my material. Only 
eroups of material collected in that county afford any useful 
survey of the microscopical dental. conditions obtaining amongst 
the population under investigation. The Vasterbotten material is 
discussed below; the material from Norrbotten and that from 
Seania will then be used for purposes of comparison. 


The material collected wn 1929. 
1. Stensele, Sorsele and Dorotea. 


This large body of material is the most uniform of all the 
eroups. The scorbutic changes are entirely predominant. Here 
it is not a question merely of a majority of cases discovered, 
for there is not a single tooth within the group that does not 
show marked and easily observable changes. 

The Dorotea cases are in a class by themselves. The changes 
here are of a particularly serious character. Nowhere else 
within the area$ investigated have such severe injuries to the 
pulp been discovered. They are extraordinarily similar when 
viewed microscopically ; to judge from the appearance of the pulp, 
all the teeth might have come from one family or even from one 
single person. The general characteristics are as follows; the pulp: 
extraordinarily severe hydrops; the embryonal pulp tissue lacerated 
even within the entire pulp cavity; in places where tissue 
structure still exists the distended and enlarged meshes are 
venerally filled with degenerate remains of earlier bleedings ; 
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most frequently these have especially accumulated beneath the 
odontoblastema at the bottom of the pulp and the sides of the 
canal openings towards the bifurcation; the vascular structure 
in the centre of the pulp has the appearance of hard strings of 
dense collagenous bands covered with numerous phlebolith-like 
calcareous ‘concretions; there is’ scattered degenerative calcifica- 
tion in compact rows in the root-canal. The odontoblastema: the 
apical third of the root-canal, the bottom of the pulp cavity and 
the sides of the bifureation are generally entirely lacking in 
odontoblastema or possess only degenerate remains thereof, the 
walls of the pulp cavity possess strongly hydropic blastema where 
only here and there atrophic celis remain, the roof of. the pulp 
cavity and the diverticula have wasted portions resembling eysts 
with the blastema like a wall separated from the dentin; in some 
cases an atrophic osteoblastema is observed here. The dentin: 
within the apical: third, up towards half the height of the canal, 
extensive dentinolysis is observed, generally an htx-stained, gravel- 
like mass filling up the extensive porosities; in the other parts 
normal dentin, but in the majority of cases one or two bands of 
minor inter-globular spaces in the sides and roof of the crown. 
New wall-deposits: in eases of abrasion inside the dentin cusp 
remarkably sheht processes of irregular dentin in the diverticula ; 
where such do occur, they show no dentin structure but fairly 
normal calcification; along the predisposed places in the walls 
of the root-eanal there are relatively narrow, secondary deposits 
of dentin of poor dentinal structure, varying but little in their 
construction but containing healing hollows and lines; in the 
apical third are somewhat broad bands of amorphous calcification 
of the wall. The cement: numerous resorptions or entirely healed 
resorption-holes. 

Stensele and NSorsele show secorbutiec changes of a somewhat 
milder type than Dorotea. The best pictures are found amongst 
the eases collected from Skarvsjo and in some “cases from Bure 
village; the Ammarnds cases most closely resemble those from 
Dorotea. These groups of material are likewise surprisingly 
uniform; one eannot resist the impression that in each locality 
there is something peculiar to itself in the character and extent 
of the dental changes. In the more favourable cases the pulp 
picture is better, the normal structure being specially conspicuous 
in the cavity. The odontoblastema is lkewise better preserved 
on the walls of the pulp cavity. On the other hand — and this 
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is particularly so in the Skarvsj6 and Bure cases — the new 
deposits of hard substance are stronger, harder calcified and 
of a more distinetly dentin-like character. The calcification of 
the pulp’s central vascular system is more pronounced. The 
haemorrhage is extensive even in the cavity. Fine series of 
healing bands are found in the broader secondary dentin deposits. 

There are individual cases of deficient coronal calcification. 
‘The forms assumed by the process of calcification do not as a 
rule exhibit the same uniformity as the other changes. 


The 6 milk teeth that are found in the material — 4 second 
milk molars and 2 incisors — all show changes presenting 


precisely the same integral histopathological picture as the per- 
manent teeth. 

An attempt has been made to group the teeth from women 
and those from men separately. It has not proved possible with 
any degree of certainty to observe any common differences. 


2. Byske, Bured, Norsjo, Bjurholm. 

The teeth extracted from adults in these districts are not quite 
so uniform as in the preceding localities, though they possess 
very close resemblances. The scorbutic changes are predominant ; 
they differ however from those in the Dorotea, Stensele and 
Sorsele districts and are distinetly of the kind called in experi- 
mental research mitigated changes. If, for instance, a pair of 
molars are selected from Burea and Norsjo, the changes, as 
compared with those in Dorotea, may be summarized as follows: 
The pulp: fibrillary conversion and ealeification predominate in 
the pulp pictures, while hydrops in the tissue is not very 
conspicuous; the pulp cavity has a strong fibrillary area close 
to the vessels in the centre, besides which, the intermediate space 
is for the most part occupied by particularly complicated denticle 
structures. The odontoblastema: the blastema in the cavity vs 
well preserved along the sides and replaced by an _ odonto- 
osteoblastema along the roof, bottom and diverticula; in the 
canals osteoblasts along the walls down towards the apical third, 
where the blastema often ceases in connection with amorphous 
calcification of the walls. New structures: the diverticula sub- 
stantially filled up and elaborate systems of denticles in the pulp 
cavity which have in numerous places healed at points of contact 
with the bottom and the roof; broad deposits along the walls of 
the canal, particularly the upper parts thereof near the bifurea- 
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tion; these: carry a varying structure of an irregular type of 
dentin and pulp-bone. 

From Risberg, Norsjo there is material consisting of 2 milk 
molars, 1 six-year molar and 1 cuspid, all of which, curiously 
enough, exhibit somewhat serious pictures closely resembling 
those from Dorotea. 

The five teeth from Bjurholm are divergent. Here the changes 
are far slighter than in the case of Byske and Burea — a fact 
that deserves special attention. 

The calcifications are clearly normal. There is no hard, 
degenerate scorbutice calcification. 

The children’s teeth are in this case distinguishable from 
those of the adults. The mitigated scorbutic pictures fall into 
the background and are no longer predominant. Instead, 
rachitie calcification is observable in the crowns, especially in 
the layer immediately beneath the enamel (presumably due to 
.the mothers’ lack of vitamin D during pregnancy ). 


3. Umeda. 

The large body of material from the Umea Hospital is divisible 
into two groups. The first embraces the 63 cases collected in the 
course of this investigation, the second the 51 eases previously 
examined by me (in connection with my own studies at Dr. 
ODIN’S surgery before the present investigation was started). 

The first growp, which is of chief interest here, has proved to 
be singularly valuable. It affords further proof of the already 
known fact that cases treated in the medical ward of the Umea 
Hospital showed a marked difference after the stay in hospital 
compared with when first received into hospital. The difference 
hes in the fact that the series of scorbutie dental changes observed 
upon entry into the ward are in process of healing or are already 
healed upon discharge. WINsTROM, who performed the extractions in 
these eases, has supphed material by which this can be demonstrated. 
On the one hand, the majority of selected cases show scorbutie 
changes on a more or less considerable scale, and on the other 
hand, in 4 undoubted cases that have undergone changes of the 
same nature and to the same extent as the others, I myself have 
observed how splendidly they have healed after the patients’ stay 
in hospital. The healing process is characterized by new embryonal 
tissue, resorption of the denticles and the formation of new dentin 
over the scorbutie wall-deposits. 
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Scorbutic changes of so severe a nature as in Doretea, Stensele, 
Sorsele, are in this group rare. The mitigated type of change is 
predominant. The blastema of the pulp cavity is in most eases 
not seriously injured. On the pathological formations of new 
hard substance there are dense series of calcium-stained contour- 
bands alternating with parts in process of healing, marking 
different stages of variation over a long period of years. In 28 
eases exact data regarding diet are available. 17 of these cases 
belong to group lL; in 12 there is a reeord of Lla diet. The 
changes undergone by these 12 cases are not appreciably more 
serious than those undergone by the rest. An individual variation 
within the scope of the scorbutic changes is more common than 
a resemblance between teeth from cases of the same type of diet. 

The second group, which is from material collected in the 
course of my earlier studies at the hospital, is of an entirely 
different character. I was then engaged in studyine vitamin C 
in Man, and the cases for this purpose were selected partly on 
the basis of data relating to deficiency of C as recorded in the 
dietary anamnesis, and partly with the object of comparing 
C-hypovitaminotie cases and eases of leukemia, purpura, morbus 
Werlhofi, diabetes, tuberculosis ete. The primary value of 
these cases lies in the fact that evidence was obtained of the 
scorbutic changes’ correlation with C-deficiency. (I would refer 
the reader to my monograph and to the inquiry reported under 
»Complex of causes governing the »secorbutie» dental changes». ) 
A further gain derived from the study of this material was the 
knowledge obtained concerning the distribution of the scorbutic 
changes within the county. The dental investigation demonstrated 
that the otherwise healthy cases collected from the town of Umea 
and its immediate vicinity yielded quite ordinary scorbutic dental 
pictures, such as I had already found to exist in previous 
investigations in Stockholm and elsewhere, whereas the. mitigated 
and serious pictures were to be found in the very eases taken 
from more remote coastal districts and isolated localities inland, 
where the present investigation had established their existence. 


The non-adult material collected im 1931. 
1. Tarna. 


The thirteen cases from Tarna represent perhaps the most 
interesting group in the whole of our collected material. All 
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the teeth are extraordinarily alike under the microscope. The 
nearest thing I can compare them with would be cases taken 
from an investigation into an experimental deficient basic diet, 
or something of that sort. If one takes haphazard out of the 
drawers of prepared specimens a collection of slides, one might 
imagine, as far as the changes are concerned, that they all relate 
to the same tooth. 

The »rachiticy changes entirely predominate in all the pictures. 
The dentin structure is characterized throughout by the numerous, 
deficient calcified bands in the area of the crown. The broadest 
zones with interglobular spaces are here found in the superficial 
area, frequently just below the enamel, (due to deficient condi- 
tions in the mothers). Otherwise individual variation occurs 
only in the breadth of the sueceeding non-ealcified or deficiently 
calcified zones. Deep down in the poorly ealcified dentin cusps 
there are extensive abrasions, the corresponding diverticula 
_showing variations in the degree of calcification. 

The »seorbutic> changes in the teeth are remarkably incon- 
spicuous. None of the cases show destroyed tissue structure in 
the pulp eavity. In root canals and the bottom of the cavity, 
as also in the apical third, there are fine, relatively broad layers 
of irregular dentin with yearly variations in the canalization. 
No bleedings or hydrops. 

Inflammatory changes are both shght and infrequent. 


2. Asele, Lycksele, Ldngsele. 

If these cases are combined into one group, the material 
becomes extremely heterogeneous. It is impossible here to obtain 
uniform diagnoses from a majority of the cases: normal cases 
as well as seorbutic, rachitic and inflammatory changes are all 
represented in an irregular line. The teeth from Langsele are 
dominated by scorbutic changes; moreover the blastema of the 
cavity is here destroyed by hydrops and atrophied, but the cases 
are only 3 in number. Asele is represented, inter alia, by a 
six-year molar with open apex, in which the dentin wall 
terminates in a broad and entirely unealeified rachitic zone; the 
dentin body is covered with close series of annual rines and, in 
particular, a central zone with interglobular spaces in the middle 
of the crown; in the area at the bifurcation lies a composite 
pulpal denticle with numerous varying overgrowths of dentin. The 
material taken from this locality contains two cases of pulpitis, 
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one of them accompanied by abscesses, also two second milk 
molars, one of which is affected with pulpal hydrops accompanied 
by destruction of the blastema in the pulp cavity, whereas the 
other’s pulpal blastema is in splendid condition and _ its 
embryonal connective tissue is dense. The Lycksele cases show 
an approximately similar variation; rachitic changes (milk teeth) 
may possibly be predominant. 


Norrbotte rn. 


Non-adult material collected in 19381 


from Jokkmokk, Arvidsjaur, Kobdalis, Vuollerim, Kalix, Neder- 
kalix and Overtornea. 

This material is inferior to all the rest, i.e. it is of less value 
from the investigator’s point of view. HENNICHs, who collected 
it, gives as the cause the poor condition of the dentures, which 
rendered it impossible to procure satisfactory material. All the 
dental pictures are dominated by the inflammatory processes, but 
it is only in Kalix and Nederkalix that these occur to any great 
extent. To my great surprise the teeth from Jokkmokk, Kobdalis 
and Vuollerim show remarkably less pronounced scorbutic and 
rachitic changes. Upon a careful comparison between these teeth 
and the teeth from Scania it would appear that the latter are in 
many cases decidedly inferior. One of the Arvidsjaur teeth, 
however, shows the most severe rachitie destruction exhibited in 
the whole of the material, the dentin mass in the crown of the 
milk tooth having the appearance of a sieve; here the inter- 
olobular spaces are true porosities. 

Otherwise, these teeth are often sound, possessing a normal 
dentin structure and normal structure in the pulp chamber. The 
pulp in the root canal shows strongly increased fibrillarity, and 
in the apical third there are the ordinary scorbutic symptoms. 
It is worth noting that all the teeth from Overtornea, Kalix and 
Nedre Kalix are entirely without diverticular structures; they 
have normal pulp and no denticular structures in the cavity or 
the root canals; while only within the apical third is it possible to 
observe sheht divergences from the normal type of blastema and 
pulp. Rachitice calcifications on a small scale are demonstrable in 
cases from Overtornea only. In short, it may be said that this 
material shows the least hypo-vitaminotic changes in the dentinal 
and pulpal structures. 
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The 9 teeth from Langnias, Pitea (extracted from adults) 
form a heterogeneous body of material without any pronounced 
character. 4 are practically normal, showing only slight scorbutie 
changes farthest down towards the apex; 2 exhibit somewhat 
more marked symptoms; in the remaining three numerous annual 
rings are observed in the erown, the degree of calcification 
varying. 7 ; 


SCA. TLa- ( ikcaie ). 


The material collected in Scania afforded. me the greatest 
surprise in the whole investigation. True, 6 of these teeth were 
found to be very normally constructed and ealcified without 
giving occasion for any special comments. 1 of these, a six-year 
molar belonging to an 11-year-old girl, is the most normally ideal 
tooth I have so far studied under the microscope, the pulp being 
perfect and the odontoblastema absolute. Moreover, many signs 
are to be found of an individual type; the same peculiar 
uniformity in the pictures does not occur here as in large parts 
of the material from Norrland. On the whole, however, this 
material likewise shows remarkably wide divergences from normal 
structure and calcification. The predominant changes are the 
rachitic. Exeept for the Tarna material, the Scania teeth exhibit 
the greatest and most serious frequency of deficient calcifrcations. 
This is particularly striking in the large number of second milk 
molars in which the coronal area is characterized by singularly 
broad zones of OWEN’s contour-bands with extensive interglobular 
spaces. The 4 six-year molars (there are a total of 5 in the 
eroup; re the remaining one see above) show the same changes, 
though they are less severe; here we find broad zones of 
predentin, particularly in the apex. 

Compared with these changes, the scorbutic changes are not 
so dominant, though they are by no means altogether absent. 
In no ease are they in evidence along the walls or in the free 
tissue of the pulp-chamber. Broad secondary dentin zones 
oecur along the walls of the root canals, with finely marked 
bands in process of healing; the dentin body exhibits numerous 
annual rings. Large formations of denticles, varying widely in 
their coating of dentin, in several cases fill up most of the pulp 
eavity of the second milk molars and in one ease that of the 
six-year molar as well.. Slight capillary bleedings beneath the 
odontoblastema are remarkably common. 


The number of inflammatory changes is relatively large. In 
most of the milk fives are observed pit- or crater-like abrasions 
in the dentin cusps. Subjacent diverticula are filled with 
secondary dentin, which has undergone very little calcification. 


The supplementary cases. 
The Kiruna teeth. 


These teeth are surprisingly normal both in their pulp and in 
their dentin structure. In none of them have serious scorbutie 
changes been observed, but all without exception possess changes 
in the interior dentin wall and the tissue of the root canal which 
are of a milder type, often showing signs of recidivation and 
healing at intervals. The rachitic changes are numerous, though 
in no ease do they exhibit serious forms but consist only in the 
dentin’s being clearly marked with annual rings, in which are 
relatively large interglobular spaces. 


The Skelleftea teeth. 


These teeth are very badly damaged by caries and inflamma- 
tion. There are no pronounced scorbutic or rachitic changes, 
or else they could not be diagnosed owing to the ravages of 
pulpitis and earies. 


The Umea teeth. 

These cases, which are intended to fill up the gap in the series 
investigated in 1929 and 1931, have been selected by Dr SAEDEN. 
We find wide variations here and uniform changes are not 
predominant. Nevertheless, the rachitic disturbances retarding 
the process of calcification, though not widely dispersed, are 
quite abundant. The scorbutic changes are on the whole confined 
to the apical third and are not very conspicuous. Inflammatory 
symptoms are common. In 4 cases masses of hard substance fill 
the diverticula, the calcification being fairly normal. In three 
eases it 1S observed that the pulp has been seriously destroyed 
by hydrops, damage being seen also in the pulp cavity and its 
blastema. 


D. Jlustrated material. 


In order to afford a clearer idea of the above-mentioned 
changes I reproduce here a series of microphotographs taken 
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from the extraction material. On the whole, the pictures I have 
selected do not tell us anything very fresh beyond the phenomena 
with which we are already acquainted. I have deliberately avoided 
all peculiar or uncommon pictures. On the contrary, the pictures 
represent typical and quite common phenomena found in the 
material, which means that for each group has been selected the 
series of pictures that may be said to represent in greatest detail 
that particular kind of disorders with which it is concerned. For 
this reason the smallest number of pictures have been devoted 
to the inflammatory changes, for I have considered it unnecessary 
to reproduce pictures depicting caries or pulpitis as they are to 
be found illustrated in all the ordinary odontological textbooks. 
However, pictures are published here of inflammatory cellular 
infiltrations around the pulp vessels of the canal-opening when 
irritation arises from the cervical surface of the tooth, and also 
of the carious reaction mm cases of rachitic and scorbutic changes. 
. The »rachitic> changes are bound to be uniform and similar in 
type, seeing that variations relate only to the quantitative 
differences in the defective process of calcium fixation in the 
dentin. The »scorbutie> changes show of. course the widest 
variations and are therefore the most abundantly represented. 
(I would however refer any interested reader to my monograph 
on dental scurvy in Man, which is more profusely illustrated.) 
The pictures reproduced here are selected with a view to giving 
the reader an approximate idea of the ‘nature and extent of those 
divergences from the normal picture which are so frequently 
found in the material. 
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tig. 1. Normal dentin, normal odontoblastema. Apical third, 


six-year molar. Scania. 





Fig. 2. »Rachitic» damage to the process of calcification. Dentin cusp, 
second milk-molar. Scania. Series of broad contour-bands with wide 
interglobular spaces. 





Fig. 3. »Rachitic» damage to the process of calcification. The roof of the 
diverticulum, 6-year molar. Umed. Typical contour-band, poorly calcified. 








Fig. 4. »Rachitic» calcification. Fig. 5. »Rachiticr damage to the 
The apical dentinal point, 6-year process of calcification. Dentin 
molar. Tdrna. Typical example cusp and side of the crown, se- 
of defective calcification, with cond milk-molar. Tdrna. Inter- 
excessive breadth of the pre- globular spaces give the dentin a 


dentinal zone. porous appearance. 





Fig. 6. »Rachitic» damage to the process of calcification. Proximal sur- 
face, dentin, incisor. Tdérna. Extensive interglobular spaces immediately 
beneath the enamel. 








pss of calcification. Labial surface, 





Fig. 7. »Rachitic» damage to the proc 
dentin, incisor. Asele. Typical dentinal contour-band running into hypo- 
plasia of the enamel. 
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»Rachitic» calcification. Porous dentin of the crown, second milk- 
molar. Arvidsjaur. 





Fig. 9. »Rachitic» calcification and caries. Proximal part of dentin in 
the crown, second milk-molar. Scania. Lateral dispersion of caries within 
the contour zones with defective calcification. 





Fig. 10. »Rachitic» calcification and caries. Proximal part of dentin 
in the crown, 6-year molar. Norsjé. Caries spreads into the inter- 
globular spaces. 





Fig. 11.- »Rachitic» calcification and scorbutic change. New diverticular 
formation, poorly calcified, irregular dentin. Molar. Sorsele. 





Fig. 12. 


scorbutic change. New 


»Rachitic» calcification and 
diverticular 
formation, poorly calcified, irregular 


dentin, second milk-molar. Scania. 


Fig. - 13." »Seorbuisey 


pulp. 
furcation, second. milk-molar. Ldng- 


injury to the 
Odontoblastema on wall of bi- 


sele. Typical blastema-destroying ca- 
» 


pillary bleeding. 





Fig. 14, 


molar. 


»Scorbutic» injury to pulp. 
Stensele. 


Odontoblastema, wall of pulp cavity, 
Series of bleedings beneath the blastema. 





Fig. 15. »Scorbutic» destruction of the blastema. Odontoblastema, wall of 
the root canal, molar. Dorotea. Typical, hydropic destruction of the 
blastema. 





Fig. 16. »Scorbutic» destruction of the blastema. Dentinal wall, odonto- 
blastema, wall of root canal, incisor. Dorotea. The blastema completely 
destroyed, formation of irregular dentin and pulp bone. 
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. 17. »Scorbutic» destruction of pulp. Dentinal wall and pulp, root 
canal, molar. Dorotea. Destruction of the pulp completed. 


F 
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Fig. 18. »Scorbutic» destruction of pulp. Root canal, molar. Dorotea. The 
odontoblastema and pulp destroyed, amorphous calcification of the wall. 
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Fig. 19. »Scorbuticr injury to the pulp. Bottom of pulp cavity, second 
milk-molar. Dorotea. The pulp injured as result of numerous bleedings 
and hydrops. 





Fig. 20. »Scorbutic» structural change. Root canal, cuspid. Stensele. The 
odontoblastema in last stages of disintegration, numerous bleedings 
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hydrops and calcareous degeneration of the pulp tissue. 
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Fig. 21. »Scorbutic» structural change. The apical third, molar. Dovrotea. 
The dentinal structure suspended, the odontoblastema eliminated, the 
pulp tissue destroyed, new formations of irregular dentin and pulp bone. 





tig, 22. »Scorbutier calcification. Root canal, molar. Umed Hospital. 
Typical calcareous degeneration and loss of blastema. 





Fig. 23. »Scorbutic» new formation and calcification. The bottom of the 
pulp cavity, molar. Dorotea. Deposit of pulp bone along the wall and 
phlebolithic denticle, the blastema entirely destroyed. 





Fig. 24. »Scorbutic» new formation and calcification. Canal wall at the 
bifurcation, second milk-molar. Scania. Typical calcification of vessel 
walls against the irregular dentin of the canal wall. 
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milk-molar. Bured. 


scorbutic» denticular formation. Bottom of the pulp cavity, second 


Complicated system of denticles. The structure shows 


seasonal variations in scorbutic formations and healing processes. 





Fig. 26. »Scorbutic» 
Scania. System of 


denticular formation. Root canal, second milk-molar. 
denticles with numerous healed places and over- 


crowths of dentin. 





Fig. 27. »Scorbutic» 
numerous dentinal 


resorption. Apical third, molar. Stensele. Typical, 
porosities, root denticle, recidivous wall deposits. 





‘ig. 28. »Scorbutic» resorption. Wall of the root canal, incisor. Umed 
Hospital. Deposit of pulpal bone after resorption. The odontoblastema 
has been completely destroyed. 





Fig. 29. Healing process in the course of recidivous »scorbutic» changes. 
Root canal, second milk-molar. Bure Village. Healing blastema, growing 
deep down from the pulp cavity, shows new scorbutic injury. 
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Fig. 30. Healing after »scorbutic» injury. Mouth of the canal, molar. 
. Umed Hospital. Typical deep growth of new osteo-odonto-blastema with 
irregular dentin over an earlier deposit of pulpal bone. 





Fig. 31. Healing after »scorbutic» injury. Pulp cavity, molar. Umed 
Hospital. Typical resorption of denticle. 
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Fig. 32. Healing process in the course of a recidivous »scorbutic» change. 
Root canal, molar. ured. Interrupted resorption and healing processes 
at the root denticle. 





Fig. 33. A denticle healing in the course of a recidivous »scorbutic» change. 
Root canal, cuspid. Byske. Healing process of a root denticle, formerly 
repeated, now again interrupted. 
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Kig. 34. »Scorbutic» seasonal variations in the dentinal structure. Canal 
wall, incisor. Vuollerdm. 





Fig. 85. Regeneration of »scorbutically» destroyed blastema. Wall of the 
pulp cavity, molar. Umed Hospital. 
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£ Regeneration of »scorbutically» destroyed blastema. Wall of the 
pulp cavity, molar. Umed Hospital. 





Fig. 387. »Scorbutic» change structure showing »rachitic» calcification. Wall 
of root canal, second milk-molar. Byske. Irregular dentin with defectively 
calcified predentinoid zone. 
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Fig. 38. Caries and »scorbutic» change. Wall of the pulp. cavity, 6-year 
molar. Asele. Premature reaction in the form of secondary dentin in 
conjunction with de-differentiation of the blastema. 





Fig. 39. Caries and »scorbutic» change. Mouth of canal, molar. Sorsele. 
Partial necrosis of the blastema along that part of the dentinal wall which 
corresponds to the superficial infection of the cement (between § — B®) 
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‘ig. 40. Caries and »scorbutic» change. Wall of the pulp cavity, bicuspid. 
Sorsele. Partial necrosis of the blastema along that part of the dentinal 
wall which corresponds to the superficial caries of the enamel. 





‘ig. 41. Pulpal reaction to caries. Wall of the pulp cavity, 6-year molar. 
Umed. Early stage of restricted reaction to superficial caries of the enamel. 





Fig. 42. Pulpal inflammatory reaction to marginal infection. Mouth of root 
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eanal, molar. dngnidis. Cellular infiltration into the tissue, oedema. 





Tig. 48. Pulpal inflammatory reaction to marginal infection. Mouth of 
root canal, molar. Umed. Cellular infiltration beneath the blastema, oedema. 





Fig. 44. Chronic pulpitis.. Pulp cavity, incisor. Umed. Proliferative and 
calcareous degeneration in the inflamed zone. 





Fig. 45. Chronic pulpitts. Pulp diverticulum, molar. Umed. Decapsula- 
tion in the inflamed zone, which has become calcified and subsequently 
acquired a dentinal structure. 
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EK. Complex of causes governing the ’scorbutic” 
dental changes. 


- 


1. General points of view. 


In contrast to the view recently propounded by FisH-HArrIs 
that changes in the enamel are related to the pathology of scurvy 
I have already pointed out in my previously published monograph 
that, in cases of scurvy amonest those animal species which [ 
have investigated, changes in the enamel have no relation to the 
typical and primary scorbutie changes in the hard substance. In 
Man it is conceivable that injuries to the enamel might arise 
secondarily in cases of serious MOLuER-BAaRLow. Throughout the 
many years I have spent studying cases of scurvy in the human 
subject I have so far never found any case of demonstrable 
scorbutic enamel changes. Enamel changes having a_ scorbutic 
‘pathogenesis will consequently not come under discussion in this 
study. 

How far the changes in dentin and pulp that have been found 
to oecur and which I have here called »scorbutic» are to be 
regarded as symptoms of a deficiency of vitamin C it is extremely 
difficult to decide. The question has given rise in odontological 
hterature to two opposed views. The first of these is my own, 
as propounded in my monograph on scurvy published in 1931, 
to which reference has already been made; the other view has 
been developed by the German investigator GuIpo FISCHER in a 
series of works on the biology of the pulp and the dental organ 
(published in 1932—33). In spite of the principle followed in 
these Norrland reports that they should not contain any account 
of literature or any eriticism thereof, I feel it necessary, within 
the scope of the basic terms of reference laid down for this 
investigation, to discuss in some detail the two opposed views. 





The author’s view... Like certain species of animals, Mans 
extremely sensitive to a deficiency of vitamin C. It is primarily the tooth 
that reacts through the odontablastema and the embryonal connective 
tissue of the pulp. The supply of vitamin C plays a decisive part in 
the structure and calcification of the dentin and determines its form 
as well as governs the biology of the pulp through its effect on vascular 
structure, the condition of the tissue and celiular development. The fact 
that the pulp reacts as soon as there is the slightest reduction in the 
quantity of the protective dose of vitamin C is also due to the adverse 
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anatomical conditions, the confinement within the dentinal body and 
the absence of collateral circulation. The more closely confined the pulp 
cavity is and the more inefficiently the vascular apparatus functions, 
the more serious, owing to lack of vitamin C, will be the changes 
undergone by the cells and tissues. Within the foundations of the teeth 
in the jaws, with their wide-open access to the pulp, lack of vitamin C 
does not arise at an earlier stage than it does in the osseous system 
as a whole. Thus, in the case of a slight deficiency a milk tooth may 
show extensive changes, while the germ in the jaw shows no such 
‘distinct changes. This however by no means implies that the disturbance 
in the vascular system is the cause or explanation of the starting of the 
change. If the lack of vitamin C goes on for any length of time, or if 
it assumes a more serious character, then even those areas that have the 
best supply of vessels and which function best will ultimately be affected 
by the same kind of changes. Consequently, anatomical and physiological 
obstructions are merely aggravating factors in the pathogenesis, causing 
the injury to manifest itself at an earlier stage than it would otherwise 
have done. /f the supply of vitamin C is kept sufficiently high, then 
neither anatomical nor physiological obstacles to the normal functioning 
of the vessels are capable of giving rise to scorbutic dental changes. It 
follows from this that the greater these obstacles are the larger must 
be the quantity of vitamin C supplied in daily doses in order to avoid 
C-hypovitaminotic changes. 

There is agreement in principle between the dental changes due to 
lack of C in Man, the ape, the dog, the guineapig etc. Those parts of 
the pulp that have the smallest quantity of embryonal connective tissue, 
which are most exposed to injury as a result of change of pressure and 
which are poor in the supply of capillaries to the odontoblastema are 
those which, in different types of tooth, are the first to be affected by C- 
hypovitaminotic changes even upon the slightest reduction in the daily 
dose of vitamin © below the protective minimum. In the human tooth 
these areas are the apical third and, in teeth with several roots, the 
coronal entrance to the root canal at the bifurcation and the top of 
the pulpal diverticulum. The dentinal body that is enclosed in cement 
shows greater sensitiveness to blastema than that part which is enclosed 
in enamel. 

Indeed, the odontoblastema is not of equal value in the tooth. We 
have two types of odontoblastema along the dentin walls, the one 
corresponding to the enamel, the other to the cement. The cell elements 
of the former are stronger and longer than those of the latter, which 
appears to be more akin to the osteoblastema. The blastema-dedifferen- 
tiation (WILTON) in C-hypovitaminosis first attacks, morphologically 
speaking, the cement odontoblastema, and then, when the deficient 
condition is more severe or more protracted, it affects the enamel 
odontoblastema. 

The coronal third in the guineapig’s tooth is invariably exposed 
to C-hypovitaminotic changes, even if the animal is kept in a stall 
with a good supply of food containing vitamin C. In order to prevent 
the coronal third from undergoing such changes it is necessary to give 
a.daily controlled supply of vitamin C in very large doses or a minimum 


of 10 gr. orange juice or 2.5—3 mg. ascorbin acid daily to animals 


198 


weighing 250—400 er. and living on a basic diet free from vitamin OC 
during an experimental peroid of 30-—40 days. If we assume an equal 
degree of sensitiveness in Man, then — on a comparative estimate per 
kilogramme of bodily weight — a supply of about 2,000 gr. of orange 
juice is required daily in order completely to protect an adult person 
living on an otherwise vitamin-C-free diet from C-hypovitaminotic changes 
within the apical third of the tooth.- [t should be observed that probably 
under no circumstances does Man live on a diet that is to him. free 
from vitamin C. The avitaminotie conditions seen in the guineapig 
living on a basic diet are as a rule not found in Man. Even human scurvy 
observed under clinical conditions shows mitigated scorbutic changes in 
the dental picture. The closest comparison between these animal species 
should therefore be made from the latent scurvy existent in the teeth of 
animals kept in stalls to the latent forms of scurvy in the teeth of Man. In 
both cases the supply of vitamin C is on the short side and is uncontrolled. 
Consequently the great majority of people in a civilized community at the 
present day carry latent C-hypovitaminotic changes in their dental organ. 
These changes belong to the physiological borderland; their degree of 
severity and their extent depend upon the size and duration of the 
deficiency of vitamin C in the daily diet. Only a daily controlled, very 
abundant supply of vitamin C in the form of general articles of food 
‘containing vitamin C (milk, potatoes etc.), with the strong addition of 
orange juice, lemon juice, fresh fruit and vegetables or ascorbin acid, 
injected or taken per os, can prevent C-hypovitaminosis in the dental 
organ from becoming, in the true sense, a symptom of a general state 
of ill-health caused by a lack of vitamin C. 

Since the scorbutic injuries are in principle to be regarded as de- 
differential changes, the elements of the odontoblastema become more 
sensitive to lack of vitamin C the older it is, that is to say, the longer 
the time that has elapsed since the complete process of differentiation 
has run its course. The consequence is that the permanent tooth’s need 
for C in Man gradually increases. After he has passed the 30’s or 40’s, 
for instance, Man’s demand for supplies of C in order to maintain a 
normal condition in the blastema within the tooth would appear to be 
extraordinarily heavy. 

General physiological and pathological conditions that have the effect 
of producing disturbances in the tooth’s vascular system and its function, 
in particular general diseases of the circulation, local affections of the 
circulation (inflammatory conditions such as so-called paradentitis), 
and, finally, the ageing process, likewise combine to induce an earlier 
appearance and a severer form of the latent C-hypovitaminotic dental 
changes. But the changes are nevertheless in their nature and in their 
cause hypovitaminotic and should be called scorbutic dental changes. 

In order to form a proper estimate of the extent and degree of 
severity of C-hypovitaminosis we must avoid any confusion with cases 
of inflammatory changes or general diseases accompanied by known 
disturbances in the circulation; moreover, special attention should be 
paid to increasing age. So far, however, I have not found any evidence 
that healthy human beings show the total pathological picture of scorbutie 
dental changes for any other latent cause than lack of vitamin C; on the 
contrary, in all those cases in which I have controlled the supply of C by 
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means of a substantial daily dose of vitamin C, I have observed how even 
so-called senility changes of a de-differential character have started healing. 
As I have demonstrated in my monograph, even in the case of old men 
in the seventies, showing every recognized sign of senility, the heavy 
deposits in the vascular walls in the pulp have then given way to an 
active resorption, degenerative denticular structures have been resorbed, 
embryonal connective tissue has reappeared, ete. I have found the same 
experience in cases of severe marginal so-called paradentitis and atrophy: 
previously observed scorbutic changes have started healing after a 
controlled supply of vitamin C. For some years past I have been 
engaged in collecting C-controlled cases of disease in Man, the dental 
condition having been controlled both before and after the supply of 
C.in substantial doses. ‘These cases include the various haemorrhagic 
diathesis, and further tuberculosis, lues, arteriosclerosis, diabetes, icterus, 
anaemia, cancer, gastro-entero-colitis etc. So far I have not found any 
case of this kind in which a scorbutie dental picture in the true sense 
of the term has not started healing or else improved provided the supply 
of C has been increased to an adequate extent. In more severe general 
infections, in tuberculosis, chronic intestinal diseases, cases of poisoning, 
other forms of hypovitaminosis ete. in guineapigs and monkeys I have 
found that the scorbutic picture of the tooth has been governed 
exclusively by the lack of and supply of vitamin C. Moreover in the 
C-synthetizing rat I have found scorbutic changes in the tooth 
determined by the C-content in the diet or healed upon the administra- 
tion of large doses of ascorbin acid. It does not however follow that 
I am prepared to deny that injuries to tissue of a character similar 
to the scorbutic dental changes may arise in other ways. If the age is 
high and the cell or protoplasm is no longer capable of regeneration, 
it is obvious that a supply of vitamin C cannot prevent continued 
degeneration. If the injury has been caused by some other means, by 
a direct mechanical injury, abrasion, fillings, amputation, or through 
the influence of bacteria or toxins, caries, pulpitis, chronic apical 
paradentitis, damage to or cessation of the afflux of blood, ete., trauma, 
fracture, strain, it is possible for changes in dentin and pulp to arise 
showing pictures in detail resembling those seen in the total picture 
of the dental scurvy. A trained osteopathist who is weli acquainted 
with experiments with vitamin © and has a thorough knowledge of the 
latent total picture of dental scurvy and the various stages in the 
healing process, seldom has any difficulty in distinguishing the detailed 
pictures, since the inflammation is local and exhibits the microscopical 
cardinal symptoms of inflammation. The changes here consist of 
symptoms of bio-necrosis, namely, the degenerative tissue-calcifying 
processes, and must not be confused with pictures representing 
de-differentiation due to lack of C. The other haemorrhagic diatheses 
are dominated entirely by the bieedings and their resultant symptoms 
and also secondary de-differentiation. The bleedings are absent from 
the biological picture of advancing old age, which picture does not 
possess the same integral character and is dominated by the general, 
evenly distributed, cellular atrophy. 

I assume, therefore, that in persons who are not senile and who are 
declared quite healthy after medical examination, microscopically 
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demonstrable scorbutic dental changes showing generally definite 
Symptoms — provided no local inflammation is present or any other of 
the above-mentioned causes of injury to tissue — indicate a deficient 
supply of vitamin © falling short. of the protective dose. This lack of 
C is greater and probably influences the general state of health when 
the change in the teeth. commences to show symptoms even in 
the free pulp cavity. As a diagnostic symptom it°may be said that, 
when in the above-mentioned pathogenetically demarcated cases the 
general scorbutic change in a tooth has become so extensive and so 
severe that the free tissue of the pulp cavity and its odontoblastema 
exhibit definite changes, then there is a serious lack of vitamin C, i.e. 
the human body’s supply of vitamin C then falls short of the daily 
dose thereof which should te able to eliminate all risk. of scurvy. 


Fischer's views on ther same gq wes t 10m 

FISCHER has investigated teeth and jaws in a very large number of 
‘cases of various* common diseases, diseases of the internal organs, 
paradentosis etc., and drawn comparisons with a great many healthy 
persons of different ages. He finds the teeth and the pulps characterized 
throughout by the divergences from normal tooth-structure occurring in 
scurvy. FIscHer admits that the changes occur in all cases of scurvy, 
“in which he has ascertained their existence in exactly the same way 
as I have previously described in my treatise. Both my description 
and my explanation of the part plaved by the vascular functions in the 
pathogenesis are in accordance with FIscHEr’s views. Only im one 
important respect does FiscuER express any divergent opinion. He 
rejects the pictures of the healing processes and interprets my account 
of them in such a way as to make them represent merely irregular 
variations in the course of the disease. FISCHER asserts that the changes 
that take place in scurvy are similar to those in paradentosis, in general 
diseased states accompanied by disturbances in the circulation, and in 
the normal course of the tooth’s ageing process. They represent symptoms 
of the »alkaloide Staung» that is the fate of all teeth as they grow 
old through the blocking of the apex and the repression in the dentinal 
chamber, these changes arising out of the effect of the circulatory 
disturbances on the vascular system and biochemistry of the pulp. In 
other words, the alkaline state of stasis in the pulp is an inevitable 
physiological phenomenon, brought about by the anatomical and 
physiological qualities of the pulp. These qualities, determined by 
individual, constitutional and hereditary factors, give rise to the 
individual variations in extent and degree of severity; the pictures of 
the healing process are only apparent and represent variations in the 
course of development. Scurvy gives rise to these pictures of stasis 
in the dental pulp because it is a haemorrhagic diathesis. J¢ is of 
course impossible to draw any conclusions from the presence of such 
stasis pictures as to the standard of vitamin C, latent scurvy, etc. 

Fisu-Harris has latterly adopted much the same view as FISCHER, laying 
special emphasis on the fact that the scorbutic dental changes are the 
same as changes in the tooth due to age. 


According to my own observations, FISCHER’S views are based 
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on a conclusion which, though explicable, is certainly not defens- 
ible on that ground. My criticism is summed up as follows: 

FISCHER’S method of investigation seems to be unsatisfactory. 
FIscHER has manifestly not realized the necessity of exercising 
extremely accurate control over the standard of vitamin C in 
the dietary anamnesis. He has accordinely disregarded the fact 
that experimental vitamin research inevitably requires an exact 
determination of the daily dose of vitamin C in the diet, ecal- 
culated both in the basic diet and in the daily extra supply of 
fruit with a high content of vitamin ©. The result is. that the 
correlations that Fiscumr establishes in different cases in Man 
between dental picture and general disease or period of age are 
not scientifically justified. If in cases of various diseases, 
ages, or suchlike, we find changes in teeth such as peripherally 
or intimately belong to the picture of dental scurvy, then all 
Opinions and diagnoses or individual correlations are worthless 
provided no evidence is available from a singularly accurate 
dietary anamnesis that the supply of C in a daily dose has been 
quite sufficient to prevent latent scorbutic changes in the tooth. 

FISCHER’S rejection of the pictures of the healing process is 
quite incomprehensible. His interpretation of these pictures as 
variations is unclear. The study of scurvy in guineapigs permits 
us to estimate with complete confidence the effect of a supply 
of C on the healing of a tooth. Variations in the dentinal 
structure denote in the majority of cases variations in the 
standard of vitamin C. 

The dental picture of scurvy is of an integral character; in 
it a series of changes takes place in a regular sequence. If one or 
more of these changes occur locally in the pulp of a tooth, this 
fact does not mean that a characteristic scorbutic change is pre- 
sent in the tooth. The diagnosis is thus purely negative if it is 
based on mere discoveries of detail. Generally the integral pic- 
tures presented by advancing age and scurvy are not in accord 
with one another. 

If, then, FIscHER’s views on the question are not in themselves 
tenable, until these points have been objectively cleared up by 
future research it will continue to be necessary, when judging 
the complex of causes of the scorbutic dental changes, to take 
into account those general pathological conditions or local injuries 
which FiscHer has referred to as correlative to so-called scorbutie 
dental changes. In this connection I would also draw special 
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attention to the comparison made by FisH-Harris with dental 
changes due to advancing age. 


2. Discussion on different groups of causes. 


General pathological conditions or diseases in internal organs as 
cause. As already pointed out, the material collected in the dental 
investigation is almost exclusively derived from healthy eases. 
Strictly speaking, it might of course be asserted that only as the 
result of a completely satisfactory examination of a substantial 
body of material conducted in the internal medical ward of a 
hospital would it be possible with any degree of certainty to 
exclude the cases of disease. From this point of view the 
occurrence of isolated cases of disease amongst our healthy 
material, in whieh the diagnosis was made from a relatively 
superficial medical examination in the country districts, cannot 
be disregarded. But the extremely common occurrence of scorbutie 
dental changes in large portions of our material can never be 
explained by assuming the existence of isolated and overlooked 
cases of disease. 

The medical examination has very carefully thinned out the 
hospital material taken from such cases as might conceivably 
have a misleading influence upon the results. (On this point see 
Vol. 2, Part II.) The few cases that have been selected for the 
purpose of dental examination are, in the main, cases of relatively 
typical Norrland diseases. They do not melude such general 
diseased conditions or diseases of the internal organs as, according 
to FIscHER, would be decisive factors in a picture of stasis in 
the dental pulps. 

The material derived from children shows, in regard to both 
milk teeth and 6-year molars, extremely close agreement with 
that eolleected from adults. This material may be said to contain 
no instances whatsoever of diseases of the kind mentioned. 

The influence of diseases cannot have any bearing on the origin 
of the scorbutic dental changes found in the present materval. 

Paradentosis as cause. FiscHeR hints vaguely at the influence 
of so-called paradentosis in causing the pulpal changes as a 
result of endogenous factors that influence the vascular fune- 
tion. RerricHBporN-KJENNERUD-HAuPL find the cause in _ that 
school’s theses on the mechanical injuries to the inflamed zone 
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due to the altered pressure. The material in our possession shows 
only infrequent so-called paradentosis. There are no cases of 
paradentosis whatsoever in the non-adult material (see also under 
the heading: »Inflammatory changes» ). 

Paradentosis may be rejected as cause. 

Exogenous writations as cause. By far the majority of the 
teeth in our material are without exogenous injuries. This 
eircumstance is a predominant factor in the large group of teeth 
extracted from adults living in the interior of Vasterbotten, where 
the scorbutic destruction of pulp and the change in dentin are 
most prevalent. In the number of cases in which caries and 
other injuries caused by infection occur — which is particularly 
the case in the material from the Kalix district and partly also 
from Umea and Skane — the reaction of the tooth is decidedly 
local, being confined within the dentin or pulp. Here the struc- 
ture of the tooth and the pulp is not affected in its entirety except 
in those cases in which total pulpitis or pulpal gangrene have 
resulted (five cases in all out of the entire material). The same 
general rule apples to the infectious irritations from the cervices 
of the teeth, in which only the material exhibiting sheht scorbutie 
changes show local inflammation, whereas the rest do not. (See, 
further, under the heading: »Inflammatory changes». ) 

It is possible of course to determine statistically the number 
of cases of abrasion found in the extraction material, but it 
would be profitless to do so, as such a procedure would never 
give any reliable or useful result; however, cases of abrasion are 
decidedly more numerous in the group of material representing 
severe scorbutic changes. All the same, the teeth of that group 
include many (a subsequent checking of the results showed 9 
definite cases of adult teeth from Stensele, Dorotea and NSorsele, 
which were entirely free from abrasion) which do not show any 
abrasion at all, but nevertheless exhibit scorbutic changes of at 
least the same degree of severity. The same tendency is indicated 
by the numerous records of extensive scorbutic changes even in 
the pulp chamber in young 6-year molars, where there has been 
no abrasion whatsoever. From this it follows that abrasion as 
such is not a decisive factor in the origin of the scorbutic dental 
changes. On the other hand, it is probable that in adults 
abrasion 1s in many cases the cause of the frequently observed 
diverticular processes within the crown accompanied by irregular 
dentin. This is, however, not a causal connection in all eases. 
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An argument against it is the observation of extensive abrasions 
deep down in the dentin, particularly in the event of injuries 
unaccompanied by the formation of new hard substance in the 
diverticula (Langnas, Dorotea). In extremely few cases of mani- 
fest scorbutie dental changes have there been found fillings 
(patients from the Umea Hospital) or other kinds of opera- 
tive interference with the teeth; such imterference is on the whole 
of rare occurrence in the material and could thus fortunately be 
excluded altogether from exercising any influence. 

Infections and other exogenous mnjuries are thus not a deciswe 
cause of the scorbutic dental changes. 

The ageing process as cause. Even at.a very early stage in the 
literature of scurvy the resemblance was observed between the 
oeneral pathological picture of scurvy and of the ageing process. 
This resemblance has been clearly emphasized in the lterature 
dealing with the experimental period of investigation (HOJkR, 
the author, WILTON and others). WiILToNn’s inquiry into the ques- 
tion 1s of special interest. FiscHEerR’s and FIsH-HaArris’s views have 
already been dicussed. It may be said of the literature concern- 
ine the human subject hitherto that there has been no proper 
control of the supply of vitamin C, FIScHER’s presentation of the 
subject affording a typical example of this omission. I have al- 
ready given in my treatise one or two very good instances — they 
have been mentioned above — of »typical» senility changes, which 
have led to healing upon vitamin C being introduced into the diet. 
From the present investigation I am able to produce several in- 
Stances of the same healine phenomena recorded at the Umea 
Hospital. Both Wrnstr6m and I have obtained from there 
teeth extracted from patients upon entering hospital and after 
recovery. While in hospital the patients lived on a diet containing 
a large amount of vitamin C. The diseases recorded in these cases 
have generally been the characteristic Norrland diseases or else 
minor ailments not of a serious nature. These cases too, therefore, 
may be regarded as satisfactory material for deciding the ques- 
tion of the influence, as such, of the change due to the ageing pro- 
cess. If, then, the increasing age of the tooth were a decisive fac- 
tor, the folowing proved facts would — in my view — be inexpli- 
cable: 

The nature of the material: all ages being represented, from children 


below school age to old men and women. The term increasing age should 
thus be given a particularly wide definition. Six-year molars that have 
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just erupted and possess wide-open apices but distinct series of scor- 
butic dental changes cannot possibly, according to my definition, be 
considered to afford a picture of changes due to the tooth’s increasing 
age. 

The numerous variations (healing processes and recidivations) in the 

course of the scorbutic disturbances. Of the utmost importance is the 
discovery of evidence of healing processes even within the annual varia- 
tions. It cannot be disregarded that the existence of such healing 
processes is not reconcilable with the idea of a gradual ageing. 
- The widespread occurrence of bleedings. In many cases, notably from 
Stensele—Sorsele—Dorotea, the bleedings dominate the pictures. In 
forming an estimate of them I have for reasons of caution avoided taking 
into account fresh bleedings, which in a number of cases might possibly 
have been due to an unsuitable method of administering the anaesthetic, 
or to the actual extraction of the tooth. Accordingly only bleedings of 
an earlier date have been taken into consideration, the diagnosis being 
determined by the degeneration of the blood corpuscles and the manifest 
reactions of the tissue. The great extent of the bleedings in both young 
and old, and their obvious correlation with a simultaneous, general 
degree of severity of the changes, prove that they are pictures of detail 
in the haemorrhagic scorbutic diathesis. 

The dissimilarity in the distribution and form of the scorbutic changes 
as noted from the coast area via the intermediate country to the mountain 
districts. If a general age phenomenon were the cause of the changes 
there would be an approximate resemblance between persons of the same 
age and sex or between cases showing a similar apical repression, etc. 
All attempts at drawing such comparisons have failed. The variations in 
the pictures are equally frequent in all ages. The only possible support 
I could find for the idea that an ageing process is in any way 
responsible for or exerts any decisive influence upon the frequency lay 
in supposing that race had some bearing on it —— a hypothesis that will 
be discussed further below. But then it should be observed that in the 
Stensele—Dorotea-—Sorsele area, where the changes are most severe 
and where the intermixture of a more rapidly ageing race might suppos- 
edly be of some significance, the scorbutic changes are extremely serious, 
it is true, but not of a nature comparable with those due to increasing 
age. The form of scurvy described in literature as resembling that of 
increasing age is the mitigated scorbutic picture that develops slowly, 
and which is best represented in the area comprising Burea, Byske 
and the Umea Hospital. The serious form of scurvy occurring in the 
Stensele area is of a more severe type, is dominated by the destruc- 
tion of the blastema even in the pulp cavity and is chiefly characterized, 
on the whole, by hydrops in the tissue and by symptoms arising out of 
the haemorrhagic diathesis. Scorbutic dental changes comparable with 
changes due to increasing age must be accentuated by fibrillary 
conversion of the pulp, equivalent cellular atrophy, calcareous degenera- 
tion and the formation of secondary dentin, and assume the character 
of a chronic and persistent regression of the tissue. 


It will be seen from the above discussion that I cannot discover 
any reasons affording even the slightest likelihood thai the tooth’s 
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increasing age plays any decisive part in the development and 
frequency of the scorbutic changes we have found here. It by no 
means follows from this that I deny the pathogenetical influence 
on the scorbutie picture exerted by the vascular changes, the 
repression in the dentinal chamber and the defective collateral 


circulation in the pulp. I would refer the reader to the chapter 


on »Pathogenesis» in my monograph on the dental changes 
occurring in scurvy. | 

Internal secretory disturbances as a cause, The nature of the 
mutual interplay between vitamins and hormones jis still undiscov- 
ered. It is probable however that the internal secretion can act 
as a regulator to counteract a deficiency of vitamins; in other 
words this would imply that to each vitamin or group of vitamins 
corresponds one hormone or a number of hormones in combina- 
tion. On the basis of our discussion on-scurvy and rachitis as 
affecting the process of calcification (see below), the hypothesis 
‘that there is a mutual relation between increased scorbutic eal- 
cification and a hyperfunction of parathyroidea (as deseribed in 
the literature of the subject) should be considered tenable. In 
such eases, however, an increase of calcium in the blood would 
have been observed at least in later stages, which was not the case 
here. These questions however lie outside the scope of our imme- 
diate problem and may, practically speaking, have only individual 
application, so that they will be left out of the discussion here. 
Whether an altered general internal secretory status, determined 
by racial and hereditary factors, that is, a racially determined 
constitution, has any decisive bearing on the frequency of scor- 
butic changes in our cases, is a question of far wider scope. 

The significance of race. Whereas, when discussing above other 
possible causes, I was able to base my judgment on the examina- 
tion and the resuits of the material available, here I have no 
material to work upon. The significance of race can be estimated 
only after special study, in which an attempt is made to trace 
the courses followed by heredity through families and generations. 
and thereby discover clues as to where to place any observed 
changes in racial characteristics and the scheme of heredity. Here 
the question is of immense interest. One cannot avoid the im- 
pression that the more obvious scorbutie dental changes are 
extremely uniform in the desolate interior of Vasterbotten. 
Moreover, they often appear to be combined with a series of 
fairly typical symptoms in the denture: abrasion, yellow teeth, 
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marginal atrophy, low frequency of caries. These facts might 
be interpreted as implying that the scorbutic dental changes 
found in the material were to be regarded as details in a 
complexity of symptoms indicating reactions to environment 
which are indigenous to the race and determined by heredity. 
In that case it would be the strong intermixture of Lapps in the 
Stensele-Dorotea area that determined the type of denture. The 
‘proved resemblance between the picture of scurvy and that shown 
by increasing age strongly supports an assumption of the 
significance of the intermixture of Lapps. The literature on the 
subject appears to show that premature ageing is characteristic 
of the Lapps, and consequently perhaps of the intermixture with 
Lapps as well. From these premisses it might be concluded that 
intermixture with Lapps is also a decisive factor in the severity 
cf the scorbutic dental picture as revealed in the dentures exa- 
mined in the Stensele-Dorotea area. 

Any such assumption is however contradicted by several facts. 
It is obvious that scorbutie changes occur throughout the entire 
area investigated, and that the difference between them is not 
an essential one but only a difference im degree, which has 
reference to their scope within the dentinal body and the pulp. 
In principle, therefore, the changes are alike; within the Stensele- 
Dorotea area they cover the tooth in its entirety, and in the rest 
of the material only minor portions of the dental organ. It seems 
unlikely that any such difference is determined by racial factors. 

The possibility of taking up a more definite attitude in the mat- 
ter is afforded me by the numerous manifestations of a healing 
process and by the annual variations, which are exceedingly com- 
mon in all the most serious cases. If the scorbutic changes were 
determined by racial factors and were due to premature ageing 
or greater susceptibility, then logically speaking they should show 
a uniform and, in the degree of severity, a gradual development. 
It is difficult to understand why a racially determined change of 
this sort should frequently be entirely interrupted and through a 
healing process show a growth of embryonal tissue in various sta- 
oes, and after that start afresh. Moreover, as we have seen, these 
annual variations are in complete agreement firstly with similar 
pictures taken of experimental animals brought up on a diet rang- 
ing, as regards vitamin C, from entire lack of it to a protective 
dose, secondly with quite analogous pictures of human subjects 
previously suffering from clinical scurvy and healed after a supply 
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of vitamin C, and thirdly with pictures of healing found in the 
same material collected at the Umea Hospital. It appears to me 
that the observations just enumerated cannot possibly be recon- 
ciled to the assumption that race is a decisive fundamental 
cause. : 


Although it is impossible from the results of the present inquiry 


to give a final decision on the question of the significance 
of race, there appear to be no justifiable reasons for assuming 
that the racial and hereditary factors are a cause of the scorbutie 
dental changes that have been discovered. 

Lack of vitamin C a factor of decisive importance. By a 
process of elimination the discussion carried on above has on 
the whole excluded the factors of disease, paradentosis, local 
external irritation and senility from the complexity of causes 
accounting for the scorbutic changes discovered in this material. 
All this negative evidence is supported by one extremely important 
‘positive testimony, viz. the data provided by the dietary anam- 
nesis concerning the extent and distribution of the deficiency of 
vitamin C. For more detailed information I refer the reader to 
the inquiry into the question of diet carried- out in the medical 
examination and propose here merely to draw attention to the 
following observations. 

On the whole, Swedish diet may be divided into two main 
groups. The first of these is the type of food consumed in urban, 
industrial, railway and other centres, in which the population 
lives together in considerable numbers with generally well 
organized internal and external communications, purchasing their 
food from the loeal shops. This diet is of course influenced more 
or less by the agricultural conditions ete. prevailing in the 
surrounding district, but generally speaking may be said to be 
fairly uniform and comprise a good proportion of albumen, fat, 
earbohydrates and minerals, at the same time often representing 
the vitamins in more or less suitable quantities (with the excep- 
tion of vitamins D and C). The second of these types of diet 
is that of the provinees, that is to say, the food consumed on 
the farms, in the cottages and cotters’ huts, as well as in the 
smaller villages. This diet is determined by the possibilities of 
cultivation and the means of supply — and that to an ever- 
increasing extent the further the locality is situated from the 
trade routes. The form of diet in the countryside thus shows 
far greater dissimilarity from place to place; in the agricultural 
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areas it 1s dominated by cereals, milk, butter, in the hunting 
areas by game (elk, hare, fowl ete.), in the coast fishing districts 
by »stromming» (the Baltic herring), herring, and so on. There 
is here a distinct risk of one-sided diet. A deficiency of essential 
foodstuffs and vitamins is ubiquitous, though it varies in different 
districts. 

Scurvy was at one time an endemic disease in Scandinavia. 
‘Thanks to the gradual increase in the knowledge of its causes 
its ravages were reduced and became confined to the military 
and naval services, the mercantile marine, the prisons and other 
institutions in which a number of people were forced to live on 
a one-sided diet. By degrees scurvy has been expelled even from 
these last strongholds and was for a long time thought to have 
been practically eradicated from Swedish pathological history. 
Thanks however to present-day research into vitamins carried on 
by both medical and odontological investigators, it has been shown 
that the clinically observable picture of disease has been succeeded 
by the latent picture, indicating a very wide dispersion throughout 
the country. (H6szEr, WILTON, OHNELL, the author.) The Swedish 
nation has been saved from the ravages of scurvy in its overt 
’ form by the quantity of milk and potatoes consumed daily and 
in the extra supply of fruit and vegetables. Nevertheless the 
Swedish public’s neglect of fruit and vegetables as food has 
not yet been entirely overcome, although enlightened propaganda 
and the craze for »slimming» have given tremendous impetus in 
the right direction in recent years. It is probable that the 
provincial population and the working classes are still mainly 
dependent upon milk and potatoes for their daily supply of 
vitamin ©. But the C-content of milk depends upon the quantity 
of C in the cows’ fodder, which diminishes gradually after mid- 
winter, while the C-content of potatoes declines during storage. 
The period between Christmas and summer each year is 
characterized by an ever-increasing lack of C in the case of the 
greater part of the population in the country, which thus becomes 
exposed to the latent symptoms of scurvy. The first symptoms 
appear microscopically in the roots of the teeth. We are therefore 
justified in suspecting the presence of latent scurvy if the dietary 
anamnesis indicates a scanty supply of potatoes and milk and an 
inconsiderable extra supply of fruit and vegetables with a strong 
C-content. These deficiencies are still further aggravated by the 
length of the winter, which diminishes the C-content of fodder, 
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and by the shortness of the summer, which prevents the effective 
cultivation of potatoes and of garden produce, and finally by 
bad communications and poverty, which make it difficult to 
distribute an adequate supply of southern fruit. All these factors 
obtain in the highest degree amongst the country population of 


Upper Norrland. Attention should be drawn to the noteworthy - 


lack of potatoes in large parts of the mountainous districts of 
Vasterbotten, where, for instance, the children are in many cases 
given potatoes at the most once or twice a week. The towns, 
industrial and railway centres in Upper Norrland, on the other 
hand, are apparently on an approximately similar footing to the 
rest of the country as regards the supply of vitamin C thanks to 
a more abundant market and consumption of imported southern 


fruit and garden produce, as well as a constant supply of milk and 


of potatoes brought from the south. 

As far as the question of vitamin C is concerned, therefore, 
the classification of diet drawn up by the medical investigators 
is of but Ittle significance, although it was a decisive factor in 
the compiling of the correlation tables, which afforded statistical 
evidence. Urban and industrial districts, the main: centres of 
communication, and so on, do not in themselves form a _ parti- 
cularly interesting group in this respect. As affecting the 
scattered population in the provinces, on the other hand, the 
supply of vitamin C is an extremely. vital problem. From the 
point of view of dietary. anamnesis, the population in the desolate 
mountain districts and in the forest areas 1s bound to be the most 
seriously exposed to a lack of C. The agricultural and coast 
population is no doubt somewhat better supplied with C provided 
the diet includes an adequate daily quantity of potatoes and milk. 
Here there are wide variations. 

These data regarding dietary anamnesis are in remarkably 
close agreement with the patho-histological discoveries. The 
Stensele-Dorotea zone shows the most serious lack of C — and 
here too we find the worst dental changes. The urban and 
industrial centres show the ordinary latent and somewhat 
indifferent scorbutic picture that we find in people living in 
towns in Sweden generally. The dental pictures that come from 
the laeto-cereal coast zone exhibit a more mitigated form of 
scurvy, which here — presumably according to the quantity and 
the C-content of the milk provided in the daily diet — varies from 
case tO case. 
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My general conclusion, then, is as follows: 

A perfectly tenable and generally applicable explanation of 
the extent and degree of severity of the so-called scorbutic 
dental changes discovered is only to be found in the data 
provided by the dietary anamnesis regarding the content of 
vitamin C im the food. There ws every reason for believing, 
therefore, that the microscopical dental changes that have been 
demonstrated afford evidence of the widespread occurrence of 
C-hypovitanrnosis in the areas investigated. 


IF. Diagnosis and complex of causes of the ’rachitic” 
dental changes. 


The »rachitic» dental changes, the hypoplasia in the enamel 
and the broad OwWEN’s contour bands or augmented interglobular 
spaces in the dentin, are mere disturbances of the process of 
calcification, 1. e., the fixation of the calcium has either deteriorated 
or ceased altogether. In the enamel, indeed, this means a defect, 
because the organic substance is too unsubstantial to carry the 
tissue. These changes are therefore not so complicated as the 
scorbutic changes; they exhibit but little qualitative variation, but 
differ from one another in the quantitative degree of calcifica- 
tion. In point of time they are confined to the periods of. infancy, 
vrowth and development. As soon as the skeletal system and 
the dental organ are completely formed, the rachitic changes 
cease, being observed afresh only in serious cases of disease, such 
as osteomalacia, tetany in adults, fluorine poisoning, and so on. 
On the other hand, the weaker latent forms, which are only 
characterized by an extended predentin zone or by inferior 
calcification of secondary dentin and denticular processes, may 
continue throughout life and may occur simultaneously with 
»scorbutic> and inflammatory changes. 

The causes of the »rachitic» dental changes are to be found 
in all the dietary deficiencies, internal secretory disturbances and 
diseases which during the growine period give rise to inferior 
calcification of bone or retarded differentiation of the cellulae 
of the blastema (Wilton). The complex of causes as a whole 
must therefore be discussed primarily with regard to its effects 
on children; it also applies, however, to a certain extent to mo- 
thers and pregnant women, while it affects men least of all. If 
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the causes are summerized under separate heads and discussed 
with reference to the instances discovered in this material, the 
result works out as follows. 

Lack of calcium-phosphorus salts or negative calcvum-phos- 
phorus balance. The most obvious, though presumably the 


least important, cause is the organism’s lack of those salts that_ 


are essential for the normal calcification of enamel and dentin. 
Many years’ experience gained from experiments on animals have 
proved how extraordinarily sensitive the building-up process of 
dentin is to such direct deficiencies or faulty quota conditions. 
A large body of literature on the subject has commented on 
these questions, particularly m= recent years. It is ‘children 
during the period of dentition and calcification of the teeth and 


women during pregnancy and lactation who are most severely: 


exposed to conditions due to lack of salts (TovERups). The 
deficiency arises here mainly owing to lack of milk or possibly 
to water with a poor content of calcium salts (lack of lime in cer- 
tain species of soil). 

Hypofunction of the parathyroids (tetany). Hypofunction of 
the parathyroids or the organism’s lack of parathormon induces 
in children tetany (spasmophilia), characterized by the hypo- 
caleemia and the alkalosis (anacidosis) of the blood, and 
results, aS experiments have shown, in hypoplasia of the enamel 
and interruption of the calcification process in the dentin. 
Etiologically speaking, this hypofunction is connected with 
alimental disturbances, is thereby intimately connected with D- 
hypovitaminosis and is cured by the same therapy as the latter. 
Rachitis and tetany thus combine to form a uniform disease- 
complex in which the lack of D is, pathogenetically speaking, a 
decisive factor in the development of rachitis during the winter, 
followed by the hormonal crisis in the spring. 

Lack of vitamin D, D-hypovitammosis (rachitis). In spite of 
intensive research in recent years, the complex of causes of 
elinieally observable rachitis in human subjects has not yet been 
fully explained. It has been proved that already in its very early 
stages this disease causes disturbances of the process of ecaleifica- 
tion in the skeletal strueture, during which the tooth in particular 
is early attacked. Similar disturbances of the calcification process 
arise at once upon the protective dose of vitamin D being sheghtly 
reduced, so that any such deficiencies in the calcification may 
with some justification be called latent symptoms of rachitis. 
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Even more obscure are the changes characterized by inferior ealei- 
fication which in the tooth are visible inside the dentin body only 
under the microscope. These changes also may certainly be termed 
»rachitie», although they he on the border-line of normal physio- 
logical variations in the caleification picture. All these changes 
appear to be similar in character upon a microscopical examina- 
tion of the tooth, though they vary in their quantitative extent. 
‘The cause may be either of the following: 


a. direct lack of vitamin D, which in this case means lack of 

D content or destruction of the quantity of D in foodstuffs; 

b. indirect lack of vitamin D, which implies lack of sunlight 
or of ultra-violet rays directed on to the bare skin. 

(See further under the heading: »Light thrown on the problem 


of the calcification of the tooth» etc.) 


The pathogenetical significance of the lack of vitamin D is 
generally explained thus: its absence prevents the calcium- 
phosphorus salts from fixing in the protoplasm of the hard 
substances, or else the explanation is that the lack of D retards 
the complete differentiation of the cells that go to make up the 
hard substance (WiuTon). 

The »rachitic>» changes discovered in the material cannot 
directly serve the purpose of determining the frequency of 
clinical: rachitis. We are perhaps justified, however, in com- 
binine the condition of considerable width of the inadequately 
calcified zones as well as very large interglobular spaces with a 
protracted and severe state of deficiency. In these cases there 
must have been a risk of the disturbance being so protracted 
and so severe that it had got past the latent stage and clinically 
certifiable rachitis had set in. Similarly we might be prepared 
to assume that the disturbances in the process of calcification 
that are only revealed in the extended OwWEN’s contour bands or 
in the elliptical stripes on the dentin body which have been 
characterized as annual rings are to be conceived of as latent 
phenomena on the border-line between normal physiological and 
pathological states. If this interpretation is justified, then the 
following conclusions may be regarded as probable. 

1. A large number of children in Upper Norriand during the 
early years of wmfancy and childhood go through states of 
deficiency that generally recur each year and are of such a 
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nature that the dental substances are thereby exposed to latent 
disturbances of a rachitic character in the process of calcification. 

2. Amongst the agricultural population in the interior areas, 
especially Tarna, in the Stensele-Dorotea district, Jokkmokk and 
Arvidsjaur, in the order given, these states of deficiency are often 
of such long duration and degree.of severity that clinical rachitis 
(spasmophilia) should be suspected. This disease is therefore 
assumed to be numerously represented in the districts mentioned. 

3. In the Scaman area many children wm earlier years 
apparently go through brief periods of deficiency, leading to 
latent disturbances in the process of calcification. It is partieul- 
arly noteworthy that a not inconsiderable number of cases must 
have gone through protracted and severe states of deficiency even 
in these districts. (Under-nourishment among farm-labourers’ - 
children. ) | 

The difficulty of estimating the significance of the rachitie 
disturbances in the process of calcification in adult material 
collected in Norrland is complicated by the simultaneous scorbutic 
changes. (On this point see further: The problem of the cal- 
eification of the tooth. ) . 

States of deficiency are caused by lack of vitamin D soluble 
in fat or lack of caleium-phosphorus salts (in milk and water) or 
lack of sunlight. From this it follows that the microscopical 
examination of teeth has lent support to the assumption that 
there still exists in the areas investigated an important problem 
concerned with the diet and hygiene of the population, namely, 
the supply of foodstuffs with sufficient vitamin D and mineral 
content, also light dwellings and school premises. The foodstuffs 
par excellence in this respect have been considered to be rich 
unskimmed milk and butter. Investigations carried out in recent 
years have given rise to justifiable doubt as to the possibility of 
butter-fat providing sufficient vitamin D all through the year. 
Under such circumstances it should be stated that on the whole 
Swedish diet lacks an adequate supply of vitamin D, in parti- 
cular for mothers and children, especially during our lone and 
dark winter months. The problem is further compleated by 
the fact that »natural» foodstuffs are scarcely able to provide 
the required amount of D, so that the supply of that vitamin 
probably has to be arranged for in some other way, e.g. through 
a daily dose of cod-liver oil. Mertuansy’s evidence of the 
existence of toxamin in cereals and its anti-D effect should 
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perhaps be stressed in this connection. A high cereal content — 
notably of oats — in the diet, accompanied by a low D content, 
is likely to have a hampering effect on normal dental calcification. 
The question of popular hygiene becomes one of organizing school 
hygiene, maternity hygiene and the care of children. I refer to 
my inquiries into these questions, which are dealt with in the 
chapter on the calcification and the care of the teeth, and also 
to the summary of the results of the dental investigations. 


G. Diagnosis and causes of the inflammatory changes. 


The limited occurrence in the material of inflammatory changes 
should not in itself lead to any far-reaching conclusions. The chief 
eause of their lmitation hes in the selection of the material, 
because, as has already been pointed out, the study of the effect 
of endogenous factors on the tooth — in this case the effect of 
hypovitaminosis — necessarily requires dental material that does 
not show reactions on the part of the dental pulp to exogenous 
irritations, injuries and infections. However, certain interpreta- 
tions may be placed on the predominant occurrence of pictures 
of inflammatory changes in the teeth from Umea, Pitea and the 
Kalix area. Obviously, in these districts the ravages of caries 
in the denture have been so widespread and so severe that 
when extraction became necessary for the purpose of oral hygiene 
there was no other material available than teeth that were a 
source of inflammation. These facts have been of importance 
in forming an estimate of the material and drawing a distine- 
tion between its various groups. It has been possible to indicate 
from the microscopical material those zones that have been most 
severely ravaged by caries. There is scarcely a single tooth from 
these districts that does not show some form of inflammatory 
disturbance, even in cases where dentinal caries has not been 
found — an observation that is in my opinion of the greatest 
interest. ) 

In my previous writings on the subject I have propounded the view 
that caries in a tooth with a vital pulp may be defined, from the patho- 
histological aspect, as an inflammatory phenomenon, a case of osteitis or 
dentitis. What we strictly speaking call caries is the final stage of this 
inflammatory disease, a gangrenous decomposition under the influence of 


lactic acid formed on the spot and putrefaction-forming bacteria from 
the bacterial flora in the cavity of the mouth after the inflammation has 
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led to the local necrosis of the hard substance. Caries in the non-vital 
tooth (in the strict sense of the term) is generally only a local necrotic 
decomposition. According to this view, caries, pulpitis and apical osteitis 
are in the main one single uniform and homogeneous inflammation of 
the dental organ induced by the toxins from subsequently ingrowing 
acidifying and pathogenic bacterial matter from the oral ‘cavity. This 
inflammation begins with the enamel-reactions beneath the cuticle, which 
in their turn are a result of the primary irritation of the odontoblastema 
via the enamel cuticle, interprismatic protoplasm and lamellae through 
the Tomes canaliculi. It ends with the chronié reaction at the apex of 
the tooth of the periapical tissues. The absence of collateral circulation, 
and the anatomical confinement of the pulp have an adverse effect on 
the inflammatory reaction to the infection and lead to the necrosis and 
decomposition of the enamel block and of the dentin wall (this is caries 
in the true sense of the word). The pulpitis, whose latent forms are 
however the primary ones, similarly results in the final stage, which 
is pulpal gangrene (equivalent to caries in the enamel and dentin). 
Ultimately there arises the at first acute, and then chronic, periapical 
osteitis. Here the inflammatory process comes to an end, owing to the 
»defensive works» opportunely put up by the periapical bone tissue 
largely thanks to its collateral circulation. When osteitis of this kind 
has finished up in the root cyst with its fistular passage opening in the 
oral cavity, the vicious circle is complete. 

This inquiry has provided us with an extremely rich body of 
material for studying the course of development of caries from 
the earliest stages. If one works with sufficiently thin longitudinal 
cuts and succeeds in finding one’s way along the route of the 
caries through the enamel and along the relative Tomes’s canali- 
euli, until one reaches that diminutive portion of the odontoblas- 
tema which is immediately responsible, and which hes far deeper 
down in the direction of the apex than the injury to the enamel, 
one will invariably find vital reactions in the form of degenera- 
tions, small dilatations of the odontoblastema’s capillaries and an 
occasional leuko- or lymphocyte in the pulp tissue. These reaction 
pictures are also observable in the case of a quite undamaged den- 
tinal body — a fact that proves their existence even in a relatively 
superficial injury to the enamel. Manifestly, reactions of this 
kind are not microscopically demonstrable in their very first 
stages; an obvious change in the morphological structure already 
represents a later phase. 

When, now, these reactions are predominant in the eases 
collected from the towns, the industrial centres and the coast 
areas, whereas they are demonstrable only in exceptional cases 
in the interior of Vasterbotten, we are at once driven to seek an 
explanation. The first point to observe here is that all attempts 
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at solving the problem of caries merely by way of the histo- 
pathology of the disease are doomed to failure. In spite of 
many attempts made in present-day odontological Lterature, this 
branch of caries research can never do anything but serve the 
purposes. of experiment, clinical work and, above all, statistics. 
Nevertheless, pathohistology is capable, with all its limitations, of 
acting as a signpost to research. The reaction from the vital tooth 
is either an obvious consequence of the exogenous irritation or 
else a co-ordinated factor operating simultaneously with it. From 
this it follows that the fact of the ravages of caries differing so 
widely in degree can from the histopathological point of view be 
explained, on the whole, in two ways. The purport of the first 
is that the inland population of Vasterbotten is not subject to 
that potent external exogenous factor (the formation of lactic 
acid, bacterial infection) from the oral cavity which induees the 
reaction, but that this external injury is very strongly represented 
amongst the coast and urban population. This then may be 
summed up in the statement that the pathogenic irritation from 
the oral cavity is the decisive factor in the proved geographical 
pathology of caries. The second way of explaining the difference 
points in the opposite direction. It might be accounted for by 
the fact that the dental organ’s ability to react to an ever-present 
external infection is the decisive factor. The lower carious picture 
exhibited by the inland population would thus be due to an inabi- 
lity of the pulp to show any inflammatory reaction to the infec- 
tion. A combination of these two theories, which presumably 
affords the most accurate explanation, might best be worded as 
follows: the strength of the infection in its relation to the activity 
and force of the reaction determines the frequency of the caries. 
The frequency of the caries thus depends upon the organism’s 
susceptibility to infection, the toxins. An increased carious ten- 
dency might also then be interpreted as a symptom of over- 
sensitiveness (an allergetic symptom). The suitability of pro- 
phylactic measures to that end should be examined by medical 
therapy. 

There is a further inflammatory reaction on the part of the 
pulp, which differs from that directly connected with caries, 
and which is of interest from that point of view. In a number 
of cases collected from the carious areas there occur, within 
that part of the pulp which corresponds to the exposed cervix, 
numerous superficial inflammatory centres, resembling dense 
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accumulations of cellular infiltrations around peripheral capill- 
aries or minor veins with slight oedematous effusion into the 
surrounding parts. At the same time neither the dentinal body 
nor the superficial layer of cement appear to be impaired. No 
such pictures occur in the material taken from ‘the inland 
population. There seems to me to be no other means of. 
explaining these pictures except by the fact that they represent 
a chronic form of inflammation as a reaction to a sheht protracted 
irritation caused by septic matter from the gingival socket round 
the exposed cervix of the tooth via the channels penetrating the 
cement and the dentin. This observation supports the assump- 
tion of a stronger ability to react on the part of the pulp and 
greater susceptibility to external irritation from the oral cavity 
possessed by the said group of the population from which our 
material has been collected. 


H. The inter-relation between the inflammatory 
changes and simultaneous »scorbutic» changes 
in the dentin and pulp. 


The fact that the extraction material is a selected material 
naturally precludes the drawing of any direct conclusion in 
regard to the frequency relation between the three different 
groups of changes described here. Our knowledge hereof is 
obtained from the statistical summaries and the correlations. (See 
Hourz’ and LInpstROM’s reports and the summary given in the 
next chapter.) The histopathological picture revealed by simul- 
taneously occurring inflammation and rachitie or scorbutie dental 
changes, as the case may be, deserves however closer study. 

In the great majority of cases of scorbutic dental changes the 
dentin and pulp show no inflammatory reactions. In regard to 
the comparatively smaller number of cases of these changes in 
which caries and latent pulpitis are found to occur, two observa- 
tions of importance may be made. 

The first observation is made in those cases in which the 
scorbutic changes assume the most serious form, 1.e. in which 
there is present the pulpal degeneration which has been described 
in connection with the cases from Dorotea or from the Stensele 
eroup in general. In these severe cases of a scorbutie effect on 
the pulp, the latter 1s impaired by hydrops of the tissue and by 
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the odontoblastema being so degeneratively injured that there is 
hardly any locally restricted reaction. If in the series of cuts 
we follow the dentinal caries in its longitudinal direction, we 
_find in several cases, on the spot where the responsible part of 
the odontoblastema les, a necrotic process going on in the blastema 
layer unlike the pathological picture of the surrounding parts. 
It is possible, also, that there is a greater tendency to bleeding 
at the point where the caries has attacked the pulp. In some 
eases of shght scorbutic damage to the pulp in the material 
from Bjurholm, Byske and Umea, the reaction of the pulp is 
more clearly demonstrable, though it is not very strong. In a 
eroup of carious cases accompanied by less severe scorbutie 
changes, occurring mainly in the apical half of the root, distinct 
pulpitis can be diagnosed. In order to obtain a more definite 
idea of this difference in the degree of reaction to caries I 
separated all these cases of simultaneous caries and dental scurvy 
from the rest of the series with a view to making a uniform 
study of them. I think I am justified in drawing from this 
study the conclusion that in cases of more or less severe pulpal 
injury caused by scorbutic changes the pulp tissue’s inflammatory 
reaction to caries 1s far weaker than in normal cases, and is 
characterized especially by the more rapid necrosis of the odonto- 
blastema and the tissue in the vicinity. In cases of slighter scor- 
butic injury to the pulp, any difference there may be in the 
strength of the reaction is too little pronounced to permit of any 
definite conclusion being drawn. (On this point see the inter- 
esting study published by J. Herrz on the effect of scurvy on 
the development of traumatic osteitis.) 

Cases of scorbutic dental changes in the pulp cavity and the 
entrance to the canal sometimes show severe gingivitis accom- 
panied by deposits of tartar. In none of these cases however do 
we find inflammatory changes in the cervical parts of the pulp 
tissue. Gingivitis showing marked scorbutic changes does not 
therefore, it seems, give rise to reactions of this kind on the 
part of the pulp. 

The second of the above-mentioned observations concerns the 
relation between the destruction caused by caries and the 
scorbutie structural changes within the dentinal body. A priori, 
it seems probable that changes within the old dentinal body of 
such a nature as to give rise, aS in seurvy, to dentinolvsis 
accompanied by the destruction of lime and collagen in the 
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protoplasm from the dentin canals, afford excellent soil for the 
subsequent development of carious putrefaction. Changes of this 
nature however occur only in very rare cases within the dentinal 
cone of the crown, viz. in particularly obstinate cases of severe, 
protracted scurvy; otherwise — as in this material — they are 


present in the apical half or third of the root, wherefore they 


are of no significance as far as dental caries is concerned. With- 
in the mountain and forest districts blastema de-differentiation 
is predominant, accompanied by irregular dentin deposits and 
followed by pulp bone and ultimately by reticular atrophy of the 
pulp. As I have previously emphasized, some of these changes also 
form part of the picture of increasing age and moreover show 


agreement with the regressive dentin reactions that arise locally 


in connection with the development of carious pulpitis. The mat- 
ter may be expressed in the following way: when scorbutic dental! 
changes are present the coronal area has already undergone the 
series of regressive structural changes that elsewhere within the 
tooth are locally interpreted as the pulp’s defence against caries. 

It seems probable, therefore, that it is in these two phenomena, 
the weakened local reaction to the carious -infection and the 
seorbutic-coronal structural changes which apparently give the 
impression of being defensive measures to prevent the infectious 
matter from penetrating deeper, that we have to seek the explana- 
tions — histopathologically capable of proof — of any contrast 
between a disposition to caries and scorbutie dental changes. 

To judge from the pathohistological pictures, when caries and 
scorbutic dental changes occur together, then im those cases in 
which the latter predominate there must be a considerably lower 
frequency of carves. 


I. The relation between the inflammatory changes 
and simultaneous »rachitic> injuries to the dentin. 


Where the enamel shows hypoplasia, the result of a process of 
defective calcification in the enamel has been the formation of a 
passage into the dentinal cone, where a transition takes place 
into the terminus of the broad OWEN’s contour-band, which has 
been built up at the same time as the hypoplasia of the enamel in 
the form of a zone of unealeified predentin —— imperfectly calcified 
internal dentin — on the then coronal periphery of the pulp. 
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From this it appears that there are sound reasons for 
assuming that the rachitic dental change must constitute a 
particularly favourable predisposition to caries. The literature 
on the subject has, it will be remembered (cf. MELUANBY and 
many others of her way of thinking’), attempted to extend the 
purport of this so far as to imply that caries might simply be 
said to represent a rachitic or latent rachitic phenomenon. As 
has already been mentioned, the ability of a microscopical study 
to decide this question is lmited to the observation of the 
relation between the pathohistological picture of the carious 
condition and the rachitic dental changes. The investigation has 
produced some observations that are of value in judging the 
question in its entirety. 

If the hypoplasia of the enamel is in such a position that it 
brings about a retention on an inactive surface, or if it has 
assumed such a form that the hollow in itself, apart from its 
position, serves as the site of a retention, then the number of 
foramina and fissures in the oral cavity is increased by the 
number of hypoplastic hollows thus conditioned or localized. This 
produces a greater number of points hable to fermentation or 
the accumulation of bacteria, accompanied apparently by a greater 
tendency to caries. If the hypoplasiae of the enamel are smaller 
— on the way to being of a merely microscopical nature — they 
at any rate represent a gap in the cuticle, a depression in the 
enamel surface with subjacent protoplasm of poor hme content, 
and thus form, in a restricted sense, a kind of enamel-sore 
predisposed to infection and subsequent inflammation. 

The earliest rachitic dental changes due to the mother’s diet or 
insufficient food occur in the milk teeth and the cuspidal area 
of the 6-year molars, and as an isolated phenomenon are only of 
importance as affecting the caries picture of the milk molars. If 
in this connection we disregard the complexity of the problem of 
earles involving the question of how far caries in the milk molars 
aggravates the growth of the bacterial flora and adversely affects 
the taking of nourishment ete., and possibly also infection by con- 
tact in the erupting 6-year molar, and if we merely consider the 
permanent denture, we may be justified in regarding even an 
extensive and severe rachitic injury to the cusp of a 6-year molar 
as being entirely a phenomenon that is preventive of caries. The 
result is, in most cases, the early loss of the cusps, the masticating 
surface of the crown becomes smoothly polished and the emergence 
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of the normal deep fissural retentions, with their pregnant disposi- 
tion to caries, is prevented. When so damaged, the 6-year molar 
remains up to a very late age. with its masticating surface either 
polished smooth or else chronically discoloured by earies. This 
phenomenon is a striking example of how a severe metabolic injury 
may lead to a prophylaxis of disease. 

The later rachitic injuries, which are caused by the child’s 
defective dieting or by ill-health, may have a bearing on the 
frequeney of caries on the proximal surfaces of incisors and 
euspids. If they arise at the age of 6—10 mounths, they are of no 
significance as far as caries 1s concerned, seeing that they then 
only affect the edge of all the incisors in the lower jaw and the 
central incisors in the upper jaw and later on hasten their 
abrasion, and in doing so ultimately minimize the risk of caries 
by contact. If they continue beyond. that period or arise later on 





in life, their effect on caries becomes greater. Here however the 
same principle applies as in the case of the 6-year molars: the 
more severe the injury, that is to say, the larger and deeper the 
scope of a protracted hypoplasia, the greater will be the prophyl- 
actic effect on the injury as a defence against caries. An extensive 
hvpoplasia of the crown entails a loss of inter-proximal contact 
and gives a conical shape to the crown, with its convergence to- 
wards the incisal rim. Compared with the normal cases, these cases 
are strongly preventive of caries. The less severe rachitie changes 
in the enamel between the ages of 1 and 2—21*/, involving isolated 
hypoplasiae situated in groups or bands, or else resulting merely 
in deeply marked lines of imbrications in the contiguous area, are 
those which, in the strict sense of the term, dispose the tooth to 
earies. If we carefully examine the way in which they are placed, 
however, we shall find that their position on the teeth is opposite 
to the place attacked by caries. 
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Proximal caries in the incisors and cuspids appears regul- 
arly within the proximal surface, bounded incisally by the point 
of contact, cervieally by the edge of the gingiva, and labially- 
lingually and palatinally respectively by the boundary-lines of the 
axial angles. The primary point of attack is just below the point 
of contact. The tooth’s points of contact do not le in the same 
horizontal plane. As fig. 47 shows, the distal point is invariably 
placed closer to the cervix of the tooth than is the mesial point. 
The position of the rachitic changes likewise follows certain laws, 
being bound to follow the curved line round the tooth which is 
deseribed by PREISSWERCK’s perichymatiae. Nor do. these latter 
move quite horizontally but form curved lines, whose centre les 
towards the mesial, incisal cusp, because the calcification com- 
mences there (fig. 48). Hypoplasiae of the enamel situated just 








below the point of contact mesially thus have their corresponding 
points within the development period placed in approximately the 
distal corner. A hypoplasia of the enamel situated just below the 
point of contact distally has its correlative about in the middle of 
the mesial contiguous surface, and so on. We find here, then, no 
agreement between the picture of hypoplasia and that of caries. 
On the whole it may be said that about 3—4—6 months (de- 
pendent upon the anatomy of the tooth and the degree of proxi- 
mal contact) of the period of growth separate the areas covered 
by the contact points from one another. Accordingly, the theory 
that caries is a latent rachitic condition presupposes a rachitic © 
injury to the tooth that is of long duration or else is repeated 
after intervals of healing. From the pathohistological point of 
view, therefore, the primary importance of the rachitic changes 


1 Hypoplasia of the enamel in this position presupposes therefore 
disturbances in the process of calcification at 3 distinct periods, or 
approximately: for the 1:s at 1 year of age; for the 3:s at 2 years of 
age; for the 2:s at 24/2 years of age. 
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in the enamel as a condition disposing to caries consists in 
prevalent, diffusively limited, sub-normally calcified surfaces 
with loosened and torn cuticle caused by slight but protracted 
disturbances. For the same reason the part played by late rachitis 
possesses its significance in the predisposition to earies in the 
gingival third of the incisors and cuspids. ; 

As has already been mentioned, histological examination 
discloses the fact that morphologically speaking dentm is presum- 
ably more susceptible to injuries to the calcification process than 
is the enamel. The numerous OwEN’s contour-bands of fairly 





large interglobular spaces, which in such cases mark, under a 
normally calcified layer of enamel, the earlier pulp line, can 
searcely be supposed to exert any influence on the disposition 
to caries, though they certainly do on the shape and the serious- 
ness of the dentinal cavity that arises in cases of caries. Equal 
significance may, it appears, be attributed, in the main, to the 
defective calcification which begins to show itself beneath the 
hypoplasia of the enamel. In fact, here too it should be noted 
that the course taken by caries towards the pulp is quite different 
from that followed by the interglobular band. Caries makes its 
way along the dentinal passages and thus cuts right across the 
interglobular bands. In many eases it has been found, as shown 
in fig. 49, that on its way to the pulp the caries may traverse 
as many as 3—») interglobular bands, as well as the intermediate, 
normally ealeified zones. When caries reaches the contour bands 
it shows a strong tendency to extend laterally, following the 





225 


eurved lines of the contour bands, owing, of course, to the 
possibility of considerably enhanced bacterial growth in these 
parts of the dentin, which are poorer in lime but richer in 
protoplasm. The interjacent, normally calcified zone is penetrated 
by the medium of infection through a small number of passages, 
after which a fresh lateral extension again takes place in the 
next interglobular band area. The outcome of this must be that 
the dentinal cavity caused by caries assumes a more crater-like 
form and the attack on the pulp can take place on a far wider 
front. In this fact les, apparently, the importance of the part 
played in the carious process by the rachitic injuries to the 
calcifying process in the dentin. Assuming the correctness of the 
statement made above concerning the annual rines in the dentin, 
in which the OwrEN contour bands correspond to the winter 
period and the zones of normal calcification to the summer period, 
we may say that their bearing on caries hes in the fact that 
caries easily spreads in the winter dentin, whereas it can only 
with difficulty penetrate the summer dentin. 

To judge from the histopathological pictures, in cases of 
combined caries and rachitic injury to the calcification process 
there seem to be no reasons for assuming that the rachitic changes 
facilitate the onset of caries in any other way than through in- 
creased retention; it may be expected that wm cases with deficient 
calcification of the dentin the size of the carious cavity that arises 
is perceptibly imereased. 


J. ‘Light thrown on the problem of the calcification 
of the tooth by the relation between simul- 
taneous D- and C-hypovitaminoses. 


Our study of the cases exhibiting a combination of rachitic and 
scorbutiec changes leads us to take a brief survey of the problem 
of the tooth’s ealcification. Normal calcification proceeds as 
follows: the calcium salts in the blood and the tissue juice, having 
been brought into solution, combine with the collagen-yielding 
dentin- and cement-protoplasm in the form of high-value albumin- 
ealcium-phosphorus compounds, which from the morphological 
aspect are fixed microscopically in the form of rounded grains in 
the dentin mass lving in dense patches and piled up on one another. 
We are acquainted with the changes undergone in calcification and 
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have found that in this material they differ from the normal picture 
in two directions diametrically opposite to each other and leading 
on the one hand to the rachitie and on the other to the scorbutic 
changes in the calcification process. The rachitic lme-fixation 
entails a quantitative reduction of calcification, the scorbutic a 


quantitative increase in calcification, which has at the same time- 


become poorer in quality. In rachitic calcification the lime- 
fixation is gradually reduced right up to a final stage, when no 
lime is fixed any longer; at the same time this represents the pri- 
mary stage of the hard substance. Rachitic hme-fixation bears a 
resemblance to the embryonal stage, or to that of defective dif- 
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ferentiation, of the cells (Witton). In milder forms of scorbutie 
calcification the latter process increases as a detailed picture 
within the de-differentiation, in the severer forms the lime is no 
longer fixed but is scattered about in the damaged non-collagen- 
ous protoplasm in the form of small heaps of amorphous gravel, 
as occurs in old age. Schematically this process assumes the appear- 
anee indicated in fig. 50. The »normal» process of calcification 
is however a particularly unstable phenomenon. I have shown in 
a previous work that a heavy over-dose of vitamin C beyond 
the proper supply carries the calcification process above normal 
so far as to induce rachitic changes. Winton has stated that a 
heavy over-dose of parathormone gives rise to scorbutie calcifica- 
tion, and similar phenomena have been known to arise in cases of 
calcification of the vascular wall, through an over-dose of some 
vitamin-D preparation such as vigantol, ete. Normal calcification, 
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then, may be said to occur in the well-balanced interplay between 
C and D factors determining the calcification. Moreover, normal 
ealeification involves the right differentiation of the bone- 
constructing cells, whose active role in the calcification process 
is however not yet fully understood. 

This peculiar kind of interplay of mutually counteractive 
factors is distinetly observable in the combination of fluorine 
‘poisoning and scurvy, which I have described in another work. 
Under such cirecumstanees the rachitis-inducing effect of fluorine 
tends to offset the scurvy that arises from the lack of vitamin 
cat being found that more or less normal calcification was 
obtained in those cases in which these factors that individually 
produced disease neutralized one another, whereas the »rachitic» 
effect of flourine was most conspicuous when the largest supply 
of vitamin C was administered. This example justifies the 
conclusion that all the factors that may conceivably influence 
the still not fully understood ealeification process are bound to 
act reciprocally and influence one another in order that the 
normal process of calcification may go on. If the series of 
processes 18 interrupted at any point, the calcification diverges 
from its normal picture. The normal calcification of the tooth 
would appear to be simultaneously determined by the proper 
balancing of the C and D content in the diet, the quantity 
of cereals in it and their toxamin content in proportion to D and 
C, the quantity, nature and utilization of calcium and phosphorus 
salts, the problem of the effect of sunrays, the iodic salts, the 
fluoric content in water and food, the interplay of the secretory 
apparatus with special reference to the function of parathyroidea, 
the gastric and intestinal functions, age and sex ete. The problem 
of calcification is evidently extremely complicated, and the ut- 
most caution must be exercised when attempting to draw con- 
clusions from the morphological picture as to the cause of any 
injury to the calcification. Light is thrown on this question by 
a series of curious observations made in connection with the pre- 
sent material. 

Noteworthy disturbances in the calcification process are met 
with particularly in the Stensele group, in which the serious 
scorbutic dental changes generally show a divergence from the 
picture of scurvy with which we are already familar, in that 
it is only in a few eases that the calcification shows signs of 
typical scorbutic injury. While, then, the scorbutic changes are 
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otherwise remarkably uniform, the calcifying conditions show 
a more individually pronounced variation. This would perhaps 
justify our seeking the cause-in a factor that is present at the 
same time as a deficiency of C and which governs the increase in 
calcification. Such a factor may be looked for in a lack of vitamin 
D, lack of sunlight, or possibly in too large a toxamin content in - 
the diet, ete. 

Several cases from the Norrbotten coast zone show remarkably 
eood calcification. It seems to me not impossible that the reason 
for this may also be found in some sort of collaboration between 
weak factors represented by C and D deficiencies counteracting 
one another. Seeing that in the non-adult material the rachitic 
pictures are very largely predominant, in spite of the simultaneous 
presence of scorbutic injuries to the dentin and the pulp, one 
cannot resist the impression that in these cases the lack of D or 
of sunlieht, as the case may be, must be very pronounced, and 
that the factor represented by a lack of C thus acts as a check 
and a protection. It would undoubtedly be of interest to draw 
from these observations far-reaching conclusions particularly 
as to the relation between types of diet and frequency of caries 
in the districts that have been investigated, but as this field of 
inquiry is still unexplored and the known facts very few, I can 
only hope that subsequent research will devote careful study to 
the problems brought up in the present discussion. 


. 


Kk. General conclusions. 


The questions put at the beginning of this article may be 
answered to the effect that the extraction material investigated 
shows a predominant series of pathological changes of a seorbutie, 
rachitic and inflammatory nature. 

The scorbutic changes are curiously. uniform within the 
Stensele-Sorsele-Dorotea group, being here of a serious—mitigated 
type; within the Byske-Bured-Norsjo group they are represented 
in the overwhelming majority of cases, usually in a mitigated— 
latent form; the material from the Umed Hospital is dominated 
by scorbutiec changes exhibiting considerable variety; the Skane 
eases show a large number of slight scorbutie injuries. 

The rachitic changes are entirely predominant in the material 
from the boarding school in Tarna, being otherwise widely 
represented amongst the teeth from Skane. In the rest of the 
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non-adult material these factors that disturb the normal calcifica- 
tion have a widespread distribution with much _ individual 
variation. 

The frequency of the inflammatoyy changes cannot be stated 
on any conclusive grounds owing to the subjective selection of 
material; otherwise they take the first place in the material 
eollected from the Jokkmokk and Kalix areas, and from Kiruna 
and Umea (Skelleftea). 

Out of the complex of causes the seorbutic changes have been 
attributed to lack of vitamin C in the food, the rachitic changes 
to direct and indirect lack of vitamin D, and the inflammatory 
changes to caries and marginal infections. 

The dispersion and frequency of these hypovitaminoses cannot 
be determined by microscopical examination because the cases 
examined have been subjectively selected and they are far too few 
in number. The investigation however lends strong support to 
the assumption that there is in Vasterbotten a widespread C- 
hypovitaminosis which varies geographically in its degree of 
severity. The D-hypovitaminosis is more individually variable and 
more unevenly distributed throughout the areas. | 

Both of these conditions of deficiency are apparently common 
phenomena — even in severe forms — wm Vasterbotten; in their 
slighter forms they are likewise widely dispersed amongst the 
children throughout the investigated parts of Skane. 


CHAPTER V. 


General summary of the results of the dental 
investigation. * 


By 


G. WESTIN. 


The dental investigation yielded a great many results which 
from the medico-odontological point of view may be summarized 
in broad outline as follows:- 

1) Microscopical examination of the dental pulp and hard 
substances. 

a. General distribution of structural changes in the dentin and 
pulp, revealing in the majority of cases all the characteristics of 
those injuries that are due to C-hypovitaminosis. The frequency 
of the changes and their degree of severity are consistent with 
the data contained in the dietary records relating to the lack of C 
in the daily food. The changes have been regarded as symptoms 
of a widespread, latent scorbutic condition within districts invest}- 
gated, the latent pathological condition varying according to the 
daily supply of potatoes, milk and fruit with a C content. Distinct 
annual variations have been observed. The dental organ’s need 
of vitamin C appears to be very considerable in Man and to 
increase with age. The actual standard of vitamin C cannot be 
exactly determined clinically. Even in a diet which under Swed- 
ish conditions contains a relatively large quantity of potatoes, 
milk, berries and fruit, the need for vitamin C as indicated by a 
microscopical study of the dental organ is not fully satisfied, there 
apparently being required in addition a substantial daily supply 
of fruit with a high vitamin-C content (e.g. oranges or lemons). 

Changes in the enamel have not been found amone the cases of 
other kinds of structural injury due to C-hypovitaminosis. 
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No support has been found for the assumption that there is a 
connection between an increased predisposition to dental caries 
and a lack of vitamin C. 

The latent pathological condition of the teeth arising out of a 
lack of vitamin C, especially as affecting the changes in the pro- 
eess of calcification, is influenced by a simultaneous lack of D, 
and also, presumably, by the quantity of cereals supplied at the 
same time. In seeking to explain the interaction of these factors 
we may be justified in assuming that the parathyroidea has a 
regulating function. 

In cases in which the dental changes prove to be due at the same 
time to C-hypovitaminosis and infection, it is possible to observe 
reduced inflammatory reaction in the tissue, while there is an 
increased tendency to necrosis, especially in cases of severe injury 
to the coronal pulp tissue due to lack of C. 

b. General distribution of disturbances in the process of calci- 
fication within the enamel and the dentin, assuming the form of 
deficient calcification: in the enamel, hypoplasiae of the enamel 
and opaque patches; im the dentin, broad Owen’s contour bands 
and numerous large interglobular spaces; along the periphery of 
the pulp, abnormally wide zones of non-caleified predentin, fre- 
quently terminating the dentin body at the apex. To judge from 
a comparison with the dietary records, it seems unlikely that 
these disturbances are attributable to a lack of caleium and phos- 
phorus in the diet; in all probability they are due to a direct and 
indirect lack of vitamin D during the winter months, followed 
by a hormonal crisis in the spring. They oceur most frequently in 
children, especially during the period of growth of the milk teeth 
and during an early stage in the calcification of the 6-year molars 
and the permanent incisors and cuspids, implying either that the 
mothers were under-nourished during pregnancy and lactation or 
that the children suffered from latent attacks of rachitis-tetany 
during infancy. Not very marked seasonal variations in the ealci- 
fication of the dentin — what may be called summer dentin and 
winter dentin — are extremely common. Unlike the changes due 
to C-hypovitaminosis, the injuries to the calcification show indi- 
vidual variation from case to case within the same localities. 

Our study of these injuries has also revealed the same curious 
interaction, affecting the process of calcification, between a simul- 
taneous lack of vitamins C and D and the effect of disturbances 
in the function of the parathyroidea. 
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Severe and protracted disturbances in the calcification accom- 
panied by extensive hypoplasiae of the enamel-cap evidently 
reduce the frequency of caries in the 6-year molars and the per- 
manent incisors and cuspids. Less severe hypoplasiae of the ename! 
increase the frequency of caries by the number of places where 
fresh retentions appear, especially if they are situated proxi- - 
mally beneath the points of contact. Slight but widespread in- 
juries to the enamel may increase the tendency to caries as in such 
cases it takes less time for bacteria and acid to penetrate the 
enamel wall, and the mucous plaque adheres more easily. On its 
vay through the dentin, caries spreads over the poorly calcified 
contour-bands, so that the resultant dentinal cavity acquires a 
far greater breadth and the pulp can thus be attacked on a far 
wider front. 

2) A clinical statistical study of 

a. the eruption and shedding of the teeth in the first and se- 
cond dentitions ; 

b. the frequency and distribution of dental caries; 

Ce » » 7S » other diseases of the teeth 
and mouth; 

d. the correlations between caries on the one hand and other 
dental diseases, the character of the occlusion ete. on the other, 
and the interaction, between these diseases and conditions. 

a. Houtz’ inquiry has shown that the period at which the 
transition from the deciduous teeth to the permanent teeth sets 
m differs in a remarkable degree, the difference in this respect 
between boys and girls being demonstrable by statistics. Biolo- 
cically, girls appear to develop earlier, since their permanent 
teeth erupt at an earlier age. This difference in point of time is 
very striking and may be as much as a year or more. The same 
phenomenon is observed in all the geographical groups and indi- 
cates a marked and universal difference between the sexes. Ac- 
count should be taken of this fact when conclusions are to be 
drawn from the results of studies of caries. In girls the perman- 
ent teeth are exposed at an earlier age to such exogenetic factors 
as may be conducive to caries. There are differences also between 
eroups in geographically different localities, though it is more 
difficult in this case to prove by statistics the existence of any 
marked divergences in the results. In certain groups distinct 
differences are observable, in others again there are merely hints 
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of their existence, noticeable only in a general tendency prevail- 
ing throughout the entire age series. 

b. As regards the frequency and distribution of caries within 
the areas investigated, Hourz’ inquiries have proved the existence 
of a marked difference between the sexes, which, already clearly 
discernible in infancy, becomes more and more pronounced 
throughout life. Women are incomparably more predisposed to 
attacks of the disease than men. The most significant result ob- 
tained from the investigation is the evidence that the pathology 
of caries differs geographically in a marked manner. Reviewing 
the inquiry into caries in all its aspects, we arrive at the definite 
conclusion that the caries found in Norrbotten is of a severer 
character and that in Vasterbotten is of a milder character, also 
that the disease is severer in the coast zone and milder in the 
mountainous districts. The strong predisposition to caries pre- 
vailing in the coast zone of Norrbotten, as compared with the 
weaker tendency to contract the disease, bordering on immunity, 
in the mountain zone of Vasterbotten, indicates how greatly the 
occurrence of caries depends upon the manifold circumstances of 
environment. 

ec and d. A summary of the results of LrnpstTROm’s statistical 
studies shows how surprisingly wide are the variations exhibited 
in the different districts of Norrland regarding the diseases of 
the mouth in their association with the general mode of living 
and the prevailing hygienic conditions. Much valuable informa- 
tion has been gained from a comparison between the Norrland 
material and the examination of school children in south Skane 
(Scania). Generally speaking, the children in the country districts 
of Skane are better off as regards the ordinary diseases of the 
mouth than the children in Norrland. In certain points of detail, 
however, the position is reversed. 

A normal occlusion is somewhat less common in Norrland than 
in Skane, owing primarily to the less frequency of prognathism 
(projecting upper jaw) in the latter province. In Norrland the 
types of occlusion vary considerably — from 84 % normal in the 
mountainous and desolate regions of Vasterbotten to only 46 % 
in the coast zone of Norrbotten. The same conditions apply, on 
the whole, to the position of the teeth. 

The presence of defects in the enamel varies widely in different 
localities, e. g. in typical desolate districts they occur in 12—13 %, 
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whereas in the more densely populated and more prosperous dis- 
tricts they are found in less then half of these values. 

In all age classes the men have yellower teeth than the women. 
In the former the teeth undergo a steady yellowing process as 
age increases, whereas in the latter this tendency is:interrupted 
between the ages of 19 and 30. These circumstances, as well as the 
local distribution of the colours of the teeth, are worthy of close 
observation considering the higher frequency of caries amonest 
women in general, especially during pregnancy and lactation. 
In children the colour of the teeth tends towards a lighter tone 
at the age of 11. 

Abrasion is stronger in men than in. women, both sexes being 
liable to a considerable increase in the affection after the age 
of fifty. Amongst the children a distinct local variation was 
demonstrable in regard to the stronger types of abrasion. 

Both materia alba and tartar increase with advancing years. 
Jn the case of the former a more abundant deposit prevails in the 
ease of the boys. As regards tartar, the distribution as between 
the sexes is uniform. Both kinds of deposit exhibit a striking 
reduction in frequency at the age of 11. The geographical group- 
ing of the cases of tartar according to its frequency appears to 
harmonize with the geological localization of the limestone de- 
posits. 

A normal gum occurs comparatively seldom. The more malig- 
nant forms of gingivitis among elderly people have been observed 
in about 55 % of all the persons examined. The development of 
eingivitis in the men proceeds as a steady aggravation of the 
severer forms up to the age of 65. From the age of 13 healthy 
cums become increasingly rare, and after 30 the cases of severe 
inflammation of the gums become more and more numerous. 

Somewhat severe forms of gingivitis have been noted in the 
boys in 17 ¥% of the cases, while the corresponding percentage for 
girls is not more than 13 %. Amongst the school-children, too, 
the gingival changes increase with age, although the difference is 
not so conspicuous in earlier years as it is in elderly people. A 
certain retardation and reversal of the process is noticeable at the 
age of 11—12. As regards the severer forms, the boys are through- 
out slightly worse off than the girls. From the standpoint of — 
the geographical pathology of the gums we have observed that a 
great many of the school children in some of the Lapland districts 
investigated show symptoms of severe gingivitis. At Tarna and 
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Arvidsjaur distinct signs of gingivitis are observed in about 
every fifth child. In the country districts of Skane the children 
appear to be less subject to manifest gingival inflammation than 
those in the country districts of Norrland. 

In the consistency and abundance of saliva secretion a sharp 
contrast has been found to exist between those localities which are 
poles apart in the matter of the frequency of caries, the condi- 
tions being normal where the frequency of caries is at its mini- 
mum and abnormal where it is at its maximum. 

Irregularities in the position of the teeth are often found to 
occur combined with malformation of the palatal arch. A high 
palatal arch, especially one with a narrow, compressed premolar 
part, 1s accompanied by faulty position of the teeth. The ano- 
malies in the position of the teeth increase proportionately to the 
appearance of hypoplasiae of the enamel, a fact that lends support, 
to the view that the former are caused by metabolic disturbances. 

As the teeth wear down the frequency of caries decreases. Per- 
sons with strong abrasion are found to have predominantly yel- 
low teeth. The frequency of caries, which is directly associated 
with the colour of the teeth, declines as the types of colour shift 
from white to yellow. 

Normal gums occur most frequently where the denture is free 
from caries. Spontaneously bleeding forms of gingivitis appear 
to be associated with the various types of proximal and gingi- 
val caries. Deposits on the teeth increase as gingivitis develops, 
tartar being a far more important factor in this respect than 
softer deposits and its colour also varying in a typical manner. 
Materia alba deposits increase as the frequency of the tartar 
becomes greater. 

Regular oral hygiene is practised by twice as many girls as 
boys. In Tarna, where there is extremely little caries, not one of 
the children used a toothbrush. Brushine the teeth has been 
found to be of no importance as far as caries is concerned, but 
milder forms of gingivitis decline somewhat in frequency if the 
teeth are looked after regularly. On the other hand, the severer 
forms of gingivitis are not favourably affected by the daily prac- 
tice of brushing the teeth. 

The frequency of caries appears to be reduced to a certain ex- 
tent in persons living on an abundant meat diet. Gingivitis 
increases appreciably on a lacto-cereal diet (a milk-flour diet) as 
compared with a mixed diet. Persons living on a more or less 
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abundant meat diet are least subject to gingival inflammation. 
The practice of chewing tobacco deteriorates the gums, though it 
may possibly reduce the chances of caries setting in. The investi- 
vation affords no evidence that the amount of coffee consumed 
affects the condition of the mouth. 


There is a distinet connection between the stardard of vitamin 


C and eingivitis. Caries, on the other hand, appears irrespective 
of the content of vitamin C in the food. Those hypoplasiae of the 
enamel of which a lack of vitamin D is one of the causes appear 
to have no influence on the development of caries. Of course, 
hypoplastic defects in the enamel do to a certain extent develop 
into carious injuries, from which it follows that among dentures 
showing such defects, dentures that are entirely free from caries 


are less in evidence. As a rule, however, individuals exhibiting: 


signs of early disturbances in the calcification of their teeth are 
apparently not lable subsequently to suffer from severe caries. 

The most serious cases of caries are more numerously represen- 
ted when the general alimental condition is recorded as being 
poor. Other types of caries, on the other hand, group themselves 
irrespective of the alimental condition. The latter, however, 
shows a distinet tendency to co-variation with gimeivitis, any 
worsening of the alimental condition being accompanied by a 
deterioration in the state of the gums. 

The values obtained from determinations of the fragility of 
vessels are widely scattered without any relation to the various 
types of caries, whereas they indicate the existence of an associa- 
tion with gingivitis. The vascular fragility tests carried out on 
our material have not served to determine the standard of vita- 
min © within either large or small groups of the individuals in- 
vestigated. In cases of severe caries the development of the disease 
may possibly be accompanied by a decrease in the haemoglobin 
numbers. It may be pointed out, on the other hand, that in those 
forms of gingivitis that occurred amongst the school-children 
under investigation it was not possible to observe a displacement 
of the haemoglobin values in any definite direction. 
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CHART Hive rl. 


Introduction. 


In hospital records, the physicians of the Umea County Hospital 
in the county of Vasterbotten, Norrland, called attention in the 
course of 1926—1928 to the circumstance that certain types of 
clisease, such as anaemia, stomach ulcers (strikingly often in con- 
junction with anacidity), achylia, enteritis, haematuria and sepsis, 
were much more common in this part of Norrland than in the 
more southerly districts of Sweden. Not only the physicians 
attached to the Umea Hospital itself -— chiefly Dr. M. Opin (1) — 
but also those in other parts of the country, among them in 
particular Dr. E. PerRMAN (2), expressed the opinion that the 
essential cause of the greater local frequency of these diseases 
was to be sought in the monotonous, vitamin-deficient diet, in 
fact in unfavourable dietary conditions in general. Dentists as 
well as physicians expressed the belief that dietary errors were 
also the cause of the excessive dental destruction common among 
the children and young people of Norrland. 

Having had my attention called to this problem by these state- 
ments as well as by an animated discussion in the press, and 
starting from the conviction that the most probable explanation 
of the serious dental destruction among young people lay in 
vitamin deficiency in the diet, I gave special consideration in a 
paper (3) to the vitamin aspect of the problem. Knowing as I 
did the manner of life of the population of Upper Norrland and 
the raw ingredients in their diet, I drew the conclusion that there 
was reason to suspect a deficiency of the antiscorbutic (and 
possibly also the antirachitic) vitamins in the diet of certain social 
classes and that subnutrition with regard to the antiscorbutie vita- 
min might be a contributing factor in producing the inferior 
state of health of the population of this part of the country. 
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Proceeding from this conviction, I attempted in the mentioned 
paper to survey the possibilities offered by the vegetable products 
growing wild, as well as by those of agriculture and horticulture, 
of raising the antiscorbutic content of the diet. Here I struck a 
serious obstacle in the fact that of the most natural vitamin 
sources, viz., the wild and cultured berries growmeg in Norrland, 
only one, the cloudberry, had been tested scientifically (Hészr, 4) _ 
for its content of the antiscorbutic vitamin in a manner which 
was Satisfactory from the point of view of the great hygienic 
importance of this question for this part of the country. This 
lack must be regarded in the light of the circumstance that there 
need be no deficiency of vitamin C in the diet of even the poorest 
Norrland family if it should be found in a fully satisfactory 
investigation that the red whortleberry and the blueberry so- 
abundant there contained even approximately the same amount 
of vitamin C as the cloudberry, and if a method could be devised 
of preserving them for winter use without reducing their vitamin 
content. 

On these considerations, I suggested the organisation of a 
searching scientific investigation into the vitamin C content of 
red whortleberries and blueberries as well as respberries, red 
currants and arctic raspberries, which also belong to the flora 
of Norrland. Desiring to include in this investigation some suit- 
able winter vegetable, I suggested kale harvested during frost 
and boiled. < 

The author’s proposal of such an investigation of the anti- 
scorbutic potency of the mentioned vegetable products, with 
special attention to Norrland conditions, was received with under- 
standing by the Director of the Royal Medical Board of Sweden, 
Dr. N. HeLustTROM, and so the present investigation was realised 
and included in the extensive socio-hygienie research into the 
origin, treatment and prophylaxis of the »Norrland diseases» 
which was instituted largely on the energetic initiative of Dr. 
HELLSTROM, after various government authorities, private organisa- 
tions and private persons in Sweden had given generous support 
to its realisation. 

In August, 1929, after the sum of 15,245 kronor estimated as 
necessary had been guaranteed, this vitamin investigation was 
begun under my superintendence, with headquarters at the Phy- 
siological Institute of the Upsala University. 


CHAPTER: If. 


~General Remarks on the Berry Material in 
this Investigation. 


The current method of biological investigation of the vitamin 
C content of a vegetable product, with guinea-pigs as experimental 
animals, presupposes that these animals either voluntarily or 
by forced feeding consume the daily ration of this product re- 
quired for the purposes of the investigation. In planning the exam- 
ination of the Norrland berries, I thought it unlikely that the 
feeding of animals with large quantities of berries, which contain 
substances difficult to absorb and which easily cause fermentation 
in the intestines, would be possible without injury to their state 
of health. Good health in the subjects of investigation, however 
(with the exception of possibly occurring symptoms of scurvy), 
iS a necessary prerequisite for the estimation of whether or not a 
certain daily ration of the vegetable substance provides adequate 
protection against scurvy. I therefore considered it much too 
venturesome in experiments on so large a scale to make use of a 
method which is in addition very time-consuming, viz., that of 
feeding the animals on whole or mashed berries. On the basis of 
previous investigations, e. g., those of A. HOsmrR (5), it seemed safer 
to use the expressed juice of the berries, since the animals can 
more easily be taught to swallow such juice when it is introduced 
into the mouth through a pipette. 

This indirect procedure of using the expressed juice instead 
of the whole berry could only be employed, however, if a deter- 
mination of the minimum antiscorbutie protective ration of the 
expressed juice of some special berry can with an adequate degree 
of accuracy be transformed into a corresponding protective ration 
of the berry itself. Such a re-caleulation is no doubt possible, 
as I shall show by the following reasoning: 
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Vitamin C is easily soluble in water and filtrable through a 
Berkefeld filter without loss of its efficiency (Harpen & Ziuva, 6). 
It is only to a very limited degree subject to adsorption. It is 
thus not adsorbed in a suspension of FuLuers’ earth (HarpEen & 
ZILVA) or in one of collodial ferric hydroxide, but it is adsorbed 
from orange-juice by charcoal (ELuis, STEENBocK & Hart, 8). 

In view of these physical properties of vitamin C, it seems ob- 
vious that if berries containing the vitamin are mashed, and juice 
expressed from the mash by such strong pressure that some jtice 
is obtained even from the skin, and if filtration is made only 
through the comparatively coarse meshes of the cloth in the 
fruit-press, there is no reason to suppose that the cloudy juice 
thus obtained has undergone any reduction in the concentration 
of its vitamin C.~ Not all the juice can, to be sure, be obtained 
from the berries by such pressure, but the minor quantity re- 
maining in the crushed berries may in my opinion be regarded, 
without mentionable error, as having a vitamin © content corres- 
ponding to that of the expressed juice. If analyses of the water 
content of each kind of berry are available — and such analyses 
are to be found in J. KOn1a’s Chemie der menschlichen Nahrungs- 
und Genussmittel (24) —, then it becomes also possible to ecaleulate 
the total juice content of the berries, and thus to compute from 
the minimum protective ration of expressed juice that of the 
berry itself. 

The berries were first crushed in a small mill. The mash ob- 
tained was then packed into a cloth bag and subjected to strong 
pressure in a berry press with an iron screw. The diameter of this 
serew was 28 mm. and the thread 6 mm. The wings of the screw 
for the appleation of hand power extended 20 em. beyond the axis. 
The expressed juice was then allowed to run through another 
eloth. The juice thus obtained will not be clear. 

As far as circumstances permitted, the material used in the in- 
vestigation consisted of berries grown in Upper Norriand. The red 
whortleberries, arctic raspberries and cloudberries were all grown 
in Norrland. Currants and blueberries were obtained from Norr- 
land as long as possible, but after the frost came on, the same kind 
of berry, grown in the province of Upland, could still be bought 
for another fortnight in Upsala. In the year of the investigation 
(1929), there was total failure of the raspberry crop in Upper 
Norrland, and only about half the required amount could be got 
from Lower Norrland. The remainder was bought from orchards 
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in the Upland plains. In order to obtain kale of a satisfactory 
quality that winter, it was necessary to purchase it in middle 
Sweden. 

The period during which it was at all possible to obtain ripe, 
but not over-ripe berries for the preparation of expressed juice 
was, aS a matter of fact, less than the fifty days for which the ani- 
mals had to be given the berry juice by the method used. It there- 
fore became necessary to preserve raw expressed juice while there 
were still berries by the addition of some harmless preservative, 
for use during the latter part of the experimental period. Only 
one of the juices in question, that of the red whortleberry, re- 
mained, owing to its natural content of benzoic acid, unaltered 
without the use of preservatives. The content of benzoic acid 
in the berries themselves ranges according to various aralyses 
(7, Nachtrag B zu Bd. 1, 8. 368, 1923) from 0.11 to 0.22 gm. for 
each 100 gm. of the berry. | 

In order to keep the other berry juices free from fermentation 
in a harmless way during storage, | made use of Nature’s own 
methods, and added to them benzoie acid to an amount not ex- 
ceeding that contained in red whortleberries. To the best of my 
knowledge, it has never been claimed that fresh red whortleberries 
— large amounts of which are consumed in Sweden — are poison- 
ous. By the addition of 1 gm. sodium benzoate to each litre of 
juice in berry juices of other kinds, these could, under the favour- 
able storing conditions available during this vestigation, be com- 
pletely protected from fermentation for the duration of the 
expermments. . 

All the juice was filled into glass bottles with patent stoppers. 
The bottles had previously been sterilised in an autoclave. 

All the juice, with the exception of red whortleberry juice, was 
stored in refrigerators of the Frigidaire type at a temperature of 
fram 241 to, 4%C, 

On the basis of the observations made in the investigations of 
the Royal Medical Board, the author elaborated a new general 
method for the raw preservation of berries in the shape of mashes 
or juice. Benzoic acid had up to then not been used in Sweden 
for this purpose, but it had been used for the better conservation 
of boiled juices or jams. The raw juices of raspberries and cloud- 
berries prepared for home consumption according to this new 
principle of preservation were also included as test material in 


10 


the main biological inquiry into the existence of an antiscorbutic 
protective potency. 

All the preliminary preparation of the berries, from their 
cleansing to the storing of the completed, bottled and labelled 
juices in the refrigerator was excellently done by Miss ELLEN 
ADERMAN, domestic science instructor. 

Two cloudberry preserves prepared in traditional Norrland 
style, and known as myltgrot (cloudberry porridge) and vatten- 
hjortron (water cloudberries) were tested in series L and N for 
their protective properties against scurvy by a method analogous 
to that used for fresh berries. 


CHAPTER: 111: 


Technique of the Experiments Proper. 


A. Basal diet. 


In the choice of a basal diet, I proceeded from that described 
by SHERMAN, La Mer & CampBpetn (9), the composition of which 
was the following: 


Oats, sound whole grain, ground in the laboratory as required .. 59 gm. 
Skimmed-milk powder, heated on opon trays at 110° C. until all 


antiscorbutic vitamin. is. destroyed... oe... Wi ie tte ewe Gee date co 30» 
Per tal SreSmly, (OTOP aren, cts caine otis Uke sustebinns ey Petes wie a8 10 » 
SOU SVEN BOE O RI eee a5) 5 a anaes S's Some ros Sow Moe UAE Wea ee aan CAS ieee 


The skimmed-milk powder was heated in dry-air canisters in 
an autoclave at a temperature of 110° C. for two hours. The layer 
of powder was not allowed to exceed 1 em. in thickness. The 
melted butter was filtered at as low a temperature as possible. 

Compared with the natural diet of guinea pig, this basal diet 
is disproportionately rich in both fat and protein. The surplus 
fat is due to the circumstance that the basal diet content of fat 
soluble vitamins is chiefly supplied by the addition of butter. 
The surplus protein, which must as a general rule be considered 
as disadvantageous in a basal diet, I regarded as an advantage in 
the testing of the sweetened juices of raspberries and cloudberries, 
which actually contain one third their own weight in cane sugar. 
A surplus of protein in the basal diet may in such cases give a 
more favourable proportion between protein and carbohydrate than 
one that is poorer in protein. For this reason chiefly, the unmo- 
dified SHERMAN basal diet was selected for the two series in which 
sweetened berry juice was to be studied, in series I° and K. 

In the remaining series, in which the material to be tested was 
not specially rich in sugar, it seemed likely that a basal diet with 
a smaller protein content would be more favourable. In order to 
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ascertain whether this was the case, the author tested the follow- 
ing modification of the basal diet, in which the protein content 
was considerably reduced. At the same time, some of the crushed 
oats were replaced by wheat bran so as to secure a more plentiful 
supply of vitamin B. Through these two changes, a basal diet 
of the following composition was obtained: 


Crushed. oats ground im the daboracony J. 8)... 4 «ene feck Pee ee 50 gm. 
WHOaG! JTS concise costa tease oeneis eae so a Cae es ee eee 24 » 
Skimmed-milk powder, heated in dry air in an autoclave to 
110° C. for 2 hours in a layer not axceeding 1 cm. in thickness 15 » 
Fat from the best dairy butter melted and Pipened at as low a 
temperature as possible .cwit:. fleece... Oe Sy ee 
SOC WMO TIO. ices ware 5 cee ces ob + eR bee ee te ore t> 


All the basal diets used in this investigation were prepared by 
the technical assistant at the Physiological Institute, Miss Henea 
FINN. 

A first series of experiments — series A ——, was exclusively 
devoted to the testing of whether or not the different basal diets 
plus an adequate amount of a known antiscorbutic agent entailed 
normal growth and development in the animals. This series, 
consisting of 8 animals fed in two equal groups, lasted 75 days. 

Animals ealled A, were fed on oats, swedes, hay and water, all 
of these foods ad libitum, just as they had been by the breeder 
who had sold them to us. R 

Animals designated A, were placed on the original SHERMAN 
basal diet plus water, and were daily given 4 e. ¢. fresh orange 
juice. 

Animals designated A, were given the author’s modification of 
the SHERMAN basal diet, plus water and 4 ec. ec. fresh orange juice 
daily. 

Animals designated A, were kept on a basal diet which differed 
from the original SHERMAN only in that 1 per cent OSBORNE’S 
nutritive salt was administered instead of the 1 per cent sodium 
chloride. 

One group became imperfect through the death of one of the 
animals in the course of the experiment. The growth curves for 
the four animals of the other group are given in the following 
diagram. 
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Weight in gm. 
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The weight increase of the individual animals during this 75- 
day period was the following: 


A, increased from 236 gm. to 440, i.e. 86.4 % 
As > S206 >. > sA4t wer 64.6. 7 
As > > 256. > » ASl. te: 19 % 
AG > > POG > » ADS, toe 61.2 % 


The animal on’ diet A,, 1..¢. the author's. modification of 
SHERMAN’S basal diet, when 4 ¢. ec. fresh orange juice were added 
daily, thus grew just as fast as that fed on the breeder’s free 
diet of oats, swedes and hay (A,). Animal A, on the original 
SHERMAN basal diet exhibited distinctly inferior growth. Ay,, 
which had the sodium chloride replaced by an equal amount of 
Osborne’s salt, grew about as fast as the animal on the original 
SHERMAN diet. 

Microscopic examination of the dental pulp in the animals of 
series A showed that the most normal pictures were found in A,, 
and were entirely commensurate with those of A,. In A,, how- 
ever, the dental pulp exhibited very slight deviations from the 
normal, which was also the case in A,, though here they were 
even less. 

The tray with the basal diet for each animal was weighed both 
before being placed in the animal’s cage and after its removal at 
the same hour next day. The difference in weight, considered as 
the amount consumed during the day, is noted for each animal 
and day in the record. In most of the series, the animals were 
weighed every day, but in the three series B, C and D only every 
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three days. The trays containing the basal diet and the animals 
themselves were weighed on a Toledo balance with a range of 
from 1 to 500 gm., with possible readings of 1 gm. 

Each of the 10 series of experiments for the testing of the an- 
tiscorbutic poetency of some substance also included unprotected 
controls, so-called negative controls, which were fed only on the 
basal diet plus water. In all the 14 negative controls included 
in the entire investigation, the average length of life on the 
basal diet mentioned was 25 days. The maximum and minimum 
values were 30 and 17 days respectively. There were also in 
each series two positive controls, 1. e. fully protected controls. 
These were either given the basal diet. plus swedes ad libitum, 
in which ease it was first necessary to ascertain that the animal 
was willing to eat large quantities of swedes, or they were in 
addition to the basal diet given through a pipette the full 
protective ration (3 ¢. ¢.) of fresh orange juice, to prevent 
microscopic changes in the teeth. In two cases, the control was 
purposely given only 2 ¢. ¢. orange juice, which involves protec- 
tion against gross scurvy symptoms, but not against microscopic 
ones. 


B. Animals’ environment in the place of experiment. 
Time of preparation for an experimental series. 


In the University Physiological Institute in Upsala, where, 
with the exception of one series, the animal experiments were 
made, a room with a capacity of 229 cubic meters was adapted 
as the guinea pig laboratory. It has five windows facing in two 
directions, one of them with southern exposure. The lighting of 
different parts of the room may be regulated by curtains. In 
winter, the room is heated by hot-water radiators. The air is 
changed by a suction ventilator near the ceiling. 

The laboratory coops consist of a floor of zine plate and detach- 
able, rectangular walls of galvanised iron net. The dimensions of 
each coop are 50 em. by 30, and the height is 42. The floor is 
covered with a layer of sawdust which is frequently changed. In 
one corner of the coop there is a wooden box turned upside down, 
about 20 em. square, and furnished with an opening on one of the 
free sides, large enough for a guinea pig to pass through. This 
»kennel» is a necessary refuge whenever the animal becomes uneasy. 
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For the experiments we tried to get animals which had at the 
time of arrival a weight of between 280 and 340 gem. Owing to 
incidental difficulties in obtaining animals of this weight, how- 
ever, a few had to be included although their weight was slightly 
beyond these limits. The animals consisted of different litters of 
approximately the same age, with two to four in the litter. The 
breeder, Mr. A. WikstrOM, Hammersta Farm, answers for the cor- 
-rectness of the date of birth given in the tables for each animal. 

The normal number of guinea pigs in each series was 20. Each 
series has been designated by a letter. Within the individual series, 
each animal had its own number. Thus B,, means animal no. 17 
in series B. In this way the series and number of the different 
animals appear on the radiograms, printed photographically on 
the film (ef. Appendix). 

The transport over a sixty-mile railway journey from the farm to 
the laboratory, and the transfer from large pens holding several 
animals to smaller, single coops at the laboratory, was a radical 
change producing a considerable, though in healthy animals 
transient change in their willingness to take food. 

The first few days after their arrival at the laboratory, the guinea 
plgs were fed exactly as at the farm with oats, hay, swedes and 
water, to whatever amounts they desired. Although the food is 
thus unchanged, the change in the conditions of life nevertheless 
as a rule caused a loss in weight for one or more days. Not until 
the weight had begun increasing again were the oats replaced 
by the basal diet, and gradually the hay was also discontinued. 
The animals were at the same time taught to drink orange juice 
through a pipette, and when it was found that on the basal diet 
plus swedes and orange juice, the gain in weight had for some days 
been satisfactory, the transition was made to the experiment pro- 
per by the discontinuation of swedes and the administration 
through a pipette of the juice to be tested instead of orange juice. 
The time required for the preliminaries from the moment of the 
animal’s arrival at the laboratory to the actual commencement 
of the experiment was as a rule 10 days, and sometimes slightly 
more. Animals which did not in the course of such a period of 
adjustment attain a normal increase in weight were discarded. 
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C. Method and technique of administration of the 
antiscorbutic foodstuff. 


According to the experience gained at the Lister. Institute in Lon- 
don (10), it is not as a rule possible to ascertain differences in the 
scorbutie reaction when the rations differ by less than 25 per cent. 

In the Royal Medical Board investigations, the difference in 
rations was in only one series—that of arctic raspberries — as 
low as 20 per cent. In currants it was kept at 25 per cent. In 
most series, the interval was 35 per cent. This interval was used 
in the investigations of blueberries, red whortleberries, cloudberry 
beverage and juice of stewed cloudberries.. Raspberry beverage was 
examined at intervals of 50 per cent, and natural raspberry juice, 
of 100 per cent. With regard to »water cloudberry» juice in a 
Series with an original interval of 35 per cent, only every second 
ration could be studied, owing to the scarceness of the material, and 
this procedure was chosen in order to get rations which exactly 
correspond to those in the stewed cloudberry series. 

The berry juice was given to the animals by means of a pipette. 
Since all the juices were cloudy, owing to having been merely 
strained through a cloth after pressure, the bottles of juice were 
shaken each time before the amount required for distribution was 
poured off. According to the size of the daily ration, the juice 
was portioned out each day in suitable ‘amounts (ef. tables). No 
one portion ever contained more than 9 ¢.c. Juice, and in the great 
majority of cases, the separate portions were appreciably less. 

In order to augment the possibilities of ascertaining the mini- 
mum protective ration of juice with a low vitamin C content, we 
procured even for the first series of experiments an apparatus for 
the concentration of juice in vacuo. We selected one designated 
as a »Schnelltrockenapparat», constructed by W. Gaede and W. 
Straub (11), and fully described in the Biochemische Zeitschrift, 
Bd. 265° GL9Z55. 

From a graded glass burette with an accurately adjustable 
stopcock, the juice is allowed to drip into a container in which 
a vacuum of i mm. He. is maintained by an oil air-pump, and 
from which any steam that is formed is rapidly carried away 
through a retort-like connection with a vessel containing about 1 
litre concentrated sulphurie acid, and dropped into a bath of cir- 
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culating water (from the tap) at a temperature of about 10° C. 
heveontainer itself stands in’ at bath or 255 to 460" C. 

When a drop of juice falls into the vacuum, it is split up into 
fine particles of moisture which undergo a great loss of steam and 
settle on the walls of the container, gradually forming a layer 
of juice concentrate on its floor. | 

The concentration of juices was done by the mechanic of the 
_ Institute, S. Linmepauu. In most cases, the original volume was con- 
centrated down to one fourth. The original and final volumes were 
accurately measured and the ratio between them made the basis 
of the portioning-off of the concentrate. In the animal experi- 
ments, the concentrate was administered by means of pipettes on 
which readings of 1/100 ¢.c., can be made. In order to concentrate 
400 ¢.c. juice to 100 ce., the apparatus had to be operated for 
20 minutes. In a few eases, the concentration was even carried to 
one fifth the original volume. Such results could not be obtained 
in the sweetened juices. In series K, two animals, K,, and K,,, 
were given Sweetened juice concentrated to half its own volume, 
and in series I it was possible to give animals F',.—I’,, the sweet- 
ened juice concentrated to */, its original volume. The juice of red 
eurrants could not be concentrated at all, as it lost its fluid con- 
sistency under concentration (pectin). 

In animals on a particularly high daily ration of juice, it was 
found necessary to increase the amount by degrees for several days 
before giving the full ration. A high ration from the very first day 
has occasionally been found to be lethal (ef. tables, animal C,,). 


D. Criteria of scurvy discernible in life. 


In pronounced seurvy, difficulties in locomotion are usually ob- 
served in life. The motions become slower and stiffer, especially 
those of the hindlegs. This diminished activity in scorbutic 
animals is frequently accompanied by a diminished fear of man, 
which is possibly deceptive. It is not uncommon that the scorbutic 
animal has regions of tenderness, sometimes so intense as to 
cause it to squeal even when carefully handled. In a few eases 
of pronounced scurvy, swellings of the costochondral junctions 
were palpated through the integmentum. In severe cases, the 
faeces gave Weber’s reaction for blood (D. Paum; ef. series K). 
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EK. Criteria of scurvy grossly visible at autopsy. 


For scorbutic eriteria visible to the naked eye, the reader is 
referred to the Medical Research Council Report on... Accessory 
Food Factors (Vitamins), 2nd ed., pp. 62—63. -To this deserip- 
tion may be added a few observations made on the internal organs 
in our investigation. 

In the seorbutic animals, haemorrhages were often found (B. 
HAMNE) in a group of mesenterial glands between the intestinum 
ecoecum and the ileum. The adrenals were not weighed, and 
it 1s therefore impossible to say whether they were atrophied, 
as Héser (5, p. 103) declares, or whether, on the contrary, they 
represented a greater part of the body’s weight than in normal: 
animals, as EK. Brouwer (12) states. It has been observed, how- 
ever, that in seorbutic animals the adrenal cortex generally 
represents a proportionally larger part of the total cross-section 
of the organ than in healthy animals (B. HAMNE). 


I’. Criteria of scurvy discernible by radiography 
at autopsy. 


Special attention has been paid to the radiological criteria in 
order, by means of pictures, to give the reader, who is obviously 
not in a position to see the autopsy findings or the microscopic 
details of the teeth, some insight into the degree of scorbutic al- 
teration in the individual animals. In the autumn of 1929, in 
co-operation with Dr. C. G. SunpBERG, the author found that in 
scorbutiec guinea pigs, the degree of severity of the scurvy was 
reflected largely in the degree of a characteristic alteration of the 
eostochondral junctions in the radiogram. This alteration is seen 
as a more intense absorption of the X-rays through a transverse, 
ribbon-like zone of the rib at its junction with the cartilage. A 
very narrow transverse streak of only slightly increased ray ab- 
sorption may occur normaily at this spot but in healthy animals 
weighing less than 400 gm., it apparently does not exceed */, mm., 
and in those weighing between 400 and 550 gm., it does not exceed 
‘/, mm. in the longitudinal direction of the costal arch. 

In the radiogram of the scorbutic costochondral junction, on 
the other hand, this black zone in the length of the costal arch 
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exceeds to varying degrees the limits given above. Moreover, it 
presents a border which in a large number of cases is concave 
towards the cartilage (ef. radiogram G,). It is probable that the 
latter phenomenon bears some relation to what Tozer (13) found 
in the microscopic picture, viz., a concave zone of ossification to- 
wards the cartilage, and in the severest cases an infraction tele- 
scoping the cartilage into the ossified zone. Since the author 
has not yet concluded his investigation into the microscopic and 
histo-pathological foundation of this increased X-ray absorption 
in scurvy, a discussion of it now would be premature. 

_ As early as Hots? and Froéuicu’s (14) fundamental investiga- 
tions into guinea pig scurvy, it was observed, and subsequently 
often confirmed, that the costochondral junctions are swollen in 
advanced scurvy. In such eases, the absorption zone mentioned 
above is also enlarged at right angles to the costal arch (ef. 
radiogram G,,). 

Such an absorption zone may in moderate cases be restricted 
to a small number of costochondral joints, and these are then 
regularly found to be situated in costal arches connected with the 
sternum. In the severest cases of scurvy, the changes may be 
found in all such costal arches (ef. radiogram H,). 

It is evident from the tabulated summaries (Chapter IV) that 
this radiological criterium is slightly more sensitive than that of a 
swelling of the costochondral junctions discernible at autopsy by 
the naked eye or by palpation. It is not by any means, however, 
as sensitive as the microscopic reaction in the teeth. In certain 
border cases, it gives doubtful results (cf. radiograms of animals 
N,, N, and N,). But that the radiological picture is nevertheless 
a satisfactory guide to the degree of scorbutic alteration when 
the latter is not too mild, is, the author hopes, evident from the 
illustrations accompanying this paper (Appendix). 

More than half the radiograms reproduced here were taken by 
Dr. C. G. SunpBERG, the remaining ones by the assistants at the 
Physiological Institute, Dr. SveEN AKESSON and Messrs. Curr 
BLoMpAHL and Karu-Ove Geppa. The developing and copying was 
done by Miss HELGA Finny, the technical assistant of the Institute. 

The use of this radiological method had already spread beyond 
the Physiological Institute to other investigators [C. Na&sLuNpD 
(15), O. Ryvew (16), H. von Euuer (17), 8. Zmva (18) ] before its 
present publication by its originators. 
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In order to exploit thoroughly the evidential value of the 
method, the costochondral joints of all costal arches connected 
with the sternum are radiographed. The necessity of this procedure 
is evident from the foregoing. 

The method of preparing the »breast-plates» at autopsy is the 
following: - : 

The skin is cut through in the median line along the full leneth 
of neck, chest and abdomen. On both sides of the body, it is also 
cut transversely from the median line to the shoulder and to the 
gluteal regions. The flaps of skin outlined in this way covering 
the chest and abdomen are then detached from the underlying 
tissue and folded over to the sides. | 

Next, all the muscles on the outer surface of the thorax are 
carefully removed, and the abdominal wall is cut through, 
both in the median line and along the lower edge of the 
thorax, and folded over to the side. The thorax is firmly fixed 
by means of a thumb forceps holding the apex of the breast-bone, 
the diaphragm is cut close to its line of origin, and the connections 
of the mediastinal organs to the anterior thoracic wall are detached. 
The lungs are now collapsed, and it is easy to see one’s way to 
cutting the ribs, without injury to the thoracic organs, close to 
the spinal column, working up from below on the left, and then, 
after cutting the cervical muscles attached at the upper edge of 
the thorax, passing down on the right. When this has been done, 
the »breast-plate» is entirely free. ud 

The fresh breast-plate preparation — not to be treated with 
formalin — is then spread out quite flat, with its anterior surface 
upwards on the opaque covering enclosing the Rontgen film. 
When necessary, it may be held down by a strip of gutta-percha 
plaster along the sternum. The exposure is made at a distance 
of about '/, meter, a Rontgen tube with a sharp focus being used. 
The film is copied on hard paper. 


As we know, the zone of ossification is also affected by vitamins other 
than vitamin C. Tozer (13) states that pathological changes in the 
costochondral junctions may develop when a growing guinea pig is 
deprived of vitamin A (no distinction was at that time made between 
the A and D vitamins). Lack of vitamin A, however, is signified by 
the more striking symptom of xerophthalmia, which is easily observed 
in life. Since none of the experimental animals in this investigation were 
afflicted with xerophthalmia, there is little reason to fear that the 
radiological changes observed can have been brought about by vitamin 
A deficiency. 
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It seemed of greater importance to exclude the possibility of vitamin 
D deficiency as a contributing factor. The author considered it safest 
to determine by means of a control examination whether or not vitamin 
D deficiency in guinea pig may give rise to a radiological picture which 
may be confused with the one described here as characteristic of scurvy. 
Such control experiments were made from December 1931 to February 
1932 in the following manner: 

In order to produce vitamin D deficiency and possibly rickets in the 
guinea pigs, the author started from A. ScHEUNERTS (19) statement, that 
‘vitamin D is lacking in swedes. By mashing swedes and mixing the mash 
with 5 per cent chemically pure casein, a diet was obtained which con- 
tained vitamins A and B, and a much larger amount of vitamin C than 
is required by the guinea pig. 10 gm. of fresh swedes daily are probably 
sufficient to protect a guinea pig from scurvy. But, providing SCHEUNERT’S 
statement is correct, such a diet contains no vitamin D. Two guinea pigs 
on this diet reacted as follows: 

Animal A. From December ist, 1931, this animal was fed exclusively 
on fresh swede mash plus 5 per cent of its weight in casein. The experiment 
was terminated Feb. 2nd, 1932, when the animal was killed by ether. In 
ihe; e€ourse- Of ‘this “period, it had eaten an average of 79 gm.-of the 
méntioned mixture daily. Its initial weight was 295 gm., and its final 
weight 292 gm. Its highest weight was reached on the 22nd day, and 
amounted to 348 gm. No changes, either gross or radiological, were 
discoverred at the costochondral junctions. 

Animal B. After living on a diet consisting exclusively of fresh swede 
mash plus- 5-per cent. caseém from Dec. 2nd, 1931 to Feb. 12th, 1932, 
the animal died of bronchopneumonia after a day’s illness. The average 
consumption of this foodstuff was 93 gm. daily. The animal’s initial 
weight was 318 gm. and its final weight 317 gm., with the maximum 
at 391 gm..(on the 17th day). . 

At the autopsy of animal B, it was found that the costochondral 
junctions of the third and fourth ribs on the left, but only these, could 
be felt on palpation from the thorax side to be somewhat, though only 
very slightly, swollen. In the radiogram of the breast-plate, these junc- 
tions did not show any intensified X-ray absorption. Since the animal 
had subsisted on a vitamin D-free diet for 72 days, i.e., longer than 
the animals in the main series, this was regarded as a guarantee that the 
vitamin D deficiency could not have caused the radiological changes in 
the main series. 

Prof. W. Bosazus had the kindness, at my request, to study micro- 
scopically the two swollen costochondral junctions in animal B, and for 
control, the corresponding junctions in one normal animal and one scor- 
butic animal (longitudinal section, stained with Weicert’s haematoxylin 
and the van GIESON stain). 

The essential resemblances and differences in the microscopic structure 
of the costochondral junctions in the animal lacking vitamin C and the 
one lacking vitamin D he found to be the following: 

The costochondral junctions of the scorbutic animal exhibited an 
uneven zone of ossification towards the cartilage, in agreement with 
Tozer’s previous report. No distinct »hypertrophied» zone could be seen 
in the cartilage. The »column» zone passed directly into a »temporary 
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zone of calcification». Close to the latter, there was a yellowish necrotic 
mass, containing a small number of fragments of enchondral osseous 
trabeculae. That part of the bone marrow that bordered on the necrotic 
mass was fibrously altered. In several places along the junction, the 
periosteal bone was fractured. In the region of the junction of cartilage 
and bone, there were minor haemorrhages in the periosteum and the 
perichondrium. The muscles inserting at the junction-presented inflam- 
matory changes with a fair degree of degeneration of the muscular fibres. — 

The costochondral junctions in the animal with vitamin D deficiency 
(animal B above). The area round the junction of cartilage and bone 
was, aS in the scorbutic animal, swollen, and the line of ossification 
rather uneven. A »hypertrophied zone» could, to be sure, be distinguished, 
but like the »column» zone, it was quite narrow and presented compara- 
tively few and irregularly scattered rows of cells. The enchondral osseous 
trabeculae were somewhat better developed than in the scorbutic animal, 
and to a lesser degree necrotic. ‘The bone marrow, which containd some 
fairly copious haemorrhages, was necrotic both nearest the zone of. 
ossification and in some parts further away, but most of these necrotic 
areas were less compact than in the scorbutic animals, and partially 
liquefied. Further, the bone marrow nearest the necrotic areas had not 
to any mentionable degree become fibrous. The soft tissues lying outside 
the junctions presented some, though rather insignificant, inflammatory 
cell infiltration appearing in spots. 

Summarising, one may say that in one guinea pig, vitamin D deficiency 
alone for 72 days, did not induce grossly discernible rickets nor the 
previously described radiological reaction found in scurvy. 

The microscopic picture of the costochondral junctions in the guinea 
pig deficient in vitamin D corresponded in its essentials (inhibited and 
irregular bone formation, necrosis, haemorrhages, inflammatory changes 
in the surrounding soft tissues) with that in the scorbutic animal examined, 
although the anomalies in the bcne formation and the inflammatory 
changes were on the whole less pronounced than in the scorbutic animal, 
and the necrotic areas in the bone marrow were less compact and to a 
certain extent liquefied, with the marrow nearest them not mentionably 
fibrous. 


It is probable that factors having no connection with the vita- 
mins may also have some influence on the degree of radiological 
alteration in the eostochondral junctions in scurvy. This assump- 
tions is strengthened by a comparison between the breast-plate 
radiogram of animal G,, which was fed 12.3 ¢. c. natural red 
whortleberry juice daily, and that of animal G,,, which received 
the same amount of whortleberry juice, though imperfectly 
neutralised by calcium carbonate. In the former case, in which 
the total acidity was higher (but the calcium intake less), the 
changes were considerably more pronounced than in the latter 
(ef. Appendix, plate XXIV). 


G. Criteria of scurvy found in microscopic examina- 
tion of the teeth. 


Ail the microscopic examination of teeth in this investigation 
was made on those of the lower jaw, and to a much larger extent 
on molars than on vncisors. 

The guinea pig has 4 molar teeth in each half of the lower jaw. 
These two rows of molars converge towards the front of the 
mouth, and the grinding surfaces are not fully horizontal, but in- 
cline slightly towards the median line. Each molar tooth consists 
of a vertical, deeply folded, hard lamina (cement, enamel, dentine). 
On the labial surface of each molar is a deeply penetrating, ver- 
tical fold, and on its lingual surface, a similar, slightly shallower 
fold. These two folds form corresponding grooves in the tooth, 
and their floors are filled with cement (see Fig. 1). A transverse 
section through such a molar need not produce more than one 
cross-cut through the hard lamina, but in a sagittal section, the 
lamina is usually traversed in several places. Since, moreover, a 
sagittal section may be run through the entire row of molars and 
thus yield material for observation that is richer in every respect, 
we have in this investigation worked principally with sagittal mo- 
lar sections like that illustrated in Fig. 2. The deepest part of the 
hard lamina encloses a pulp cavity (P.c. in Fig. 2). At approxi- 
mately the border between the second and third fifths from the 
bottom of the tooth, the pulp cavity narrows fairly rapidly to a 
fine pulp channel (P.ch. in Fig. 2). Outside the odontoblast layer 
in the pulp, we have the dentine, the striated structure of which 
is caused by Tomss’ fibres, the elongated, radial processes of the 
odontoblasts of the pulp, filling the dentinal tubules (see Fig. 3, D). 

The grinding surface of a molar (Gr.s. in Fig. 2) is for the most 
made up of dentine, and is subject to constant wear and tear. 
But the tooth grows in length commensurately with this wearing- 
down process, and the grinding surface is thereby kept at a defi- 
nite height above the gingiva. This growth of the tooth takes place 
from the pulp, which is wide open towards the alveolar floor. 
While the tooth is growing in length, the dentine also increases in 
thickness, and it is this increase that results in the extreme narrow- 
ing of the pulp cavity in the two-thirds of the tooth nearest the 
grinding surface. In animals receiving large quantities of orange 
juice, it was found that this narrowing could take place exelu- 





Fig. 1. Row of right mandibular molars of guinea pig, seen from above. 
Dotted surfaces represent cement. 


Gr s. S.t. Af. 








Es. ee RS: Pre 


Fig. 2. Sagittal section through the 4 molars in one half of mandible of 

guinea pig. Between adjacent teeth, an interalveolar septum (I. Soe. Deas 

mandibular bone; S. t.: single tooth: P. c.: pulp cavity; P. ch.: pulp channel; 

E.: enamel; Gr.s.: grinding surface; <A.f.: artificial fissure, caused by 
detachment of enamel in decalcification. 


sively by means of the formation of dentine. But this particular 
part of the molar teeth appears to be exceedingly sensitive to an 


~~. 
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insufficiency of vitamin C in the system; when there is such an 
insufficiency, osteoid tissue will develop instead of dentine in 
this part of the tooth, and the more serious the scorbutic condition, 
the greater will be the layer of osteoid tissue. 

When a diagnosis of scurvy was made on the basis of microscopic 
examination of this part of the molars, attention had to be given 
to the degree of the development of bone in the place of dentine. 
‘When the development of osteoid tissue was as slight as that shown 
in Fig. 3, and the dentinal tubules were intact in the nearest part 
of the hard lamina, the structure was not regarded as a criterium 
of seurvy. Not until the osteoid tissue had appeared in the pulp 
channel to the extent shown in Fig. 4, and the nearest layer of 
hard tissue, which should normally consist of dentine, had taken 
on a non-striated appearance without dentinal tubules, was a 
diagnosis of scurvy considered justifiable. 

In animals in which the ration of the antiscorbutic factor was 
found to lie at or close to the minimum protective ration, we made, 
in addition to the sagittal section in one half of the lower jaw, a 
transverse section in the other half, passing through the first molar 
and the subjacent incisor tooth, in accordance with the technical 
instructions given by HOJER and WESTIN (20), modified by the eir- 
cumstance that only half the lower jaw was included. We judged 
the sections of the incisor teeth in accordance with the instrue- 
tions given by the above authors in the same paper. 

All the sections prepared in this investigation had a thickness of 
10 u. Although cut in a complete series, only every 20th of them 
was stained with haematoxylin and eosin and mounted in Canada 
balsam for microscopic inspection. For this entire investigation, 
a total of 11,800 sections of decalficied teeth were stained and 
prepared. In series A; C, EH, F, G, H, K, L and N, they were 
prepared by the associate laboratory assistant of the Histological 
Institute in Upsala, Miss Songa Hatuvarpson, adviced by the 
regular assistant, Miss BertHA SANDEN; series B was prepared by 
the laboratory assistant at the Histological Department of the 
Caroline Institute in Stockholm, Miss S. Forsaren, and series D 
by Miss Espa WASTFELT, of the Pathological Institute in Upsala. 

By inspecting microscopic sections of all these series and ascer- 
taining by this means the limits of microscopic scorbutie dental 
changes, Prof. E. Acpunr has carried out a most important task, 
of extreme value for the results of this investigation; each indi- 
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Fig. 3. Sagittal section through the hard lamina of a molar at the site of 

transition of the pulp cavity to the narrow pulp channel in a guinea pig 

protected against scurvy. Photomicrograph, enlarged 200 times. D: den- 
tine; O. t.: Osteoid tissue: B. v.: blood vessels. 


vidual investigator, as well as the organizers of the undertaking 
as a whole, are therefore deeply indebted to him. 


H. Application of the criteria described above to the 
estimation of the minimum antiscorbutic 
protective ration. 


Comparatively good growth in the experimental animals was not 
taken as a counter-indication of a digagnosis of scurvy, since it has 
been found that several animals had good or fair growth curves, 
even when the autopsy distinctly revealed all or some of the 
eriteria of chronic seurvy yielded by the methods described in the 
foregoing. This was the case for instance in animals B,, B., K,, 
ihejo, Ka Ne Ne eae. 

In other laboratories in which similar investigations are being 





ite Biv Bey. 
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Fig. 4. Minimum scorbutic alteration in a cross-section of the hard lamina 

of a molar at site of transition of pulp cavity to the narrow pulp channel. 

Photomicrograph, enlarged 200 times. D: dentine; O.t.: osteoid tissue; 
B. v.: blood vessels. 


made, it has not been common in the determination of the mini- 
mum antiscorbutic protective ration of some foodstuff, to make 
microscopic or radiological examinations. That the author did 
not follow the same line of action here probably requires special 
explanation. 

Formerly, determinations of the minimum antiscorbutie pro- 
tective ration for guinea pigs were made from predominantly 
theoretical points of view. Since the author, however, experiment- 
ally determined the minimum antiscorbutic protective ration of 
fresh orange juice for man, and stated a prineiple (21, pp. 258—261 ) 
for the calculation of the minimum ration for man from a micro- 
scopically ascertained minimum protective ration for guinea pig, 
the more sensitive determination by microscopy of a numerical 
value of the minimum protective ration for guinea pig has gained 
eonsiderably in value for practical hygiene. 


) 
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The procedure devised by the author. for caleulating from 
guinea pig to man presupposes the use in both cases of approxi- 
mately equivalent criteria in the determination of the smallest 
quantity of a given foodstuff that will protect the systems of both 
from symptoms of vitamin C subnutrition. For man, the author 
tested the lower limit of an adequate vitamin C-supply, with the 
strength of the skin capillaries as the criterium. To the best of 
my knowledge, no other criterium permitting such a determina- 
tion has been suggested in any other quarter. It is considerably 
superior in sensitivity to that obtained in the macroscopic autopsy 
findings in guinea pig experiments. To what extent it agrees in 
sensitivity with the first signs and symptoms of a scorbutic con- 
dition manifest in the teeth of guinea pig is still an open question, 
but we may without exaggeration say this much: with regard to 
sensitivity, the results of the capillary strength test must be in 
closer correspondence with the dental reaction than with the 
macroscopic reaction of spontaneous haemorrhage, bone fragility, 
loosened teeth, ete., in the guinea pig. 

In order to draw the greatest possible advantages from the 
investigation on berries reported here, an investigation which 
is intended to serve as a basis for hygienic measures for a long 
time to come in a part of the country where the winter diet is 
meagre in vitamin C and is in need of improvement in this respect 
by the use of the region’s berry resources, it has been necessary 
to work to some extent along a double front. 

We have had to ascertain the lowest possible protective ration 
for guinea pig by macroscopic autopsy findings in order to be 
able to make comparisons with the results obtained in other 
laboratories, regardless of whether the comparison was made on 
the same foodstuffs (berries) as those with which we worked, or 
on others. Further, the lowest protective ration for guinea pig 
had to be microscopically determined by ascertaining the normal 
structure of dental pulp and dentine in order to make possible a 
ealculation of daily human requirements of the foodstuff in ques- 
tion to avoid vitamin C subnutrition by means of this foodstuff 
alone. This caleulation, on the basis of the author’s observations, 
is made as follows: a human adult weighing 60 kg. 1s protected 
against vitamin C subnutrition if he consumes a daly ration of 
the protective foodstuff which rs 14 to 20 times the minmum pro- 
tective ration for guinea pig obtained by the microscopic dental 
criteria, providing that this foodstuff is taken in a form in which 
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the human digestive system is able to utilise it to the same extent 
as the guinea pig’s. 

The radiological reaction was, to be sure, chiefly intended as 
evidence for the reader. Apparently, however, it may in future 
also be useful as a labour-saving device. In this investigation, 
in which about 160 animals were examined by both the radio- 
logical and the microscopic methods, there was no case in which the 
microscopic method failed to reveal scurvy when the radiological 
method did reveal it. In an investigation for the accurate deter- 
mination of the minimum protective ration, the radiological method 
should therefore make it possible in a number of cases to do 
without the microscopic method, which, as we know, takes far 
more time and makes much greater demands on the investigator’s 
skill. The microscopic method might then, it appears, be reserved 
exclusively for cases with a negate radiological reaction. 
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CHAPTER IV. 


Tabular Survey of the Organisation and Results 
of the Biological Experiments in Series B, C, 
Dy, es BG, is 1 Land N 
by 


Bertil Hamne and: Gustaf Gothlin 
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Series B. Blueberries (Vaccinium Myrtillus L.). 

















7 , Initial and final | Gain or j : 
Animals no. : ; : Daily ration : ORF eee ; 
.| weight in gm; loss of Se oul Daily distribution of 
and date of i Meee ee ett of juice in : . 
birth. 1929 engt 0 experl- | weight in a rations. Remarks. 
Jail g ment in days per cent es 
B, June 29] 264/320 25 d. + 21 0 Control. Basal diet + swedes 
‘a ad libitum. Bronehitis the 
last days. . 
B » 15) 272/416 50 d. + 53 0 Control. Basal diet + swedes 
ad libitum. 
B, » 15} 260/399 » + 51 2.0 orange | Control. Basal diet + orange 
juice juice. 
B, -» G6) 2718206 “45.4, — 26 5.0 une. | Juice in one portion. 
Mi blueberry 
juice 
B. = 280/228 950 d. = 19 6.7 » —— » 
B, June 12} 284/394 » + 35 GAC >»  » 2 portions. 
B, » 90} 287/382 + 33 12.38» >> » 
B, » 15/290/499 >» 2 Ae Be >~ » », then in 3 portions. 
By » 11} 308/442 » + 43 16.6 » As above. 
Nasal catarrh; bronchitis. 
By = 298/424 D + 45 | 22.3 con. Juice in 1 portion. 
B,, June 10) 328/426 » 4+. 30 1-22.38 » >  S > 
Nasal eatarrh; bronchitis. 
B, » 11) 304/449 » a a fe 0 am Juice in 2 portions. 
Bis 12) 830/500 » + 51 302 » + 125 > 
Bi » 10) 328/420 22 d. + 28 | 40.7 » yee > 
3 Bronchitis; pneumonia. 
Bee 814/426 50d + 36 40.7 » Juice in 2 portions. 
By, June 11) 334354 25 d ee. 55.0 » >» » 3-2 » 
Nasad catarrh. 
B,, » 12) 368/449 44 d + 92 | 742 >> Juice in 3—2 portions. 
i Peritonitis. 
Big 2% > 20286227 se id, — 21 20 une. | Juice in 1 portion. 
7 
By, 10| 420/224 24 d. — 47 0 Control. Basal diet ++ water. 
7 
Bo » 12) 816/194. 30d — 39 0 » » > >» » 


Abbreviations. U.: 








unexamined; con.: concentrated; unc.: unconcentrated; R.: right ; 
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Experiments by Assar Normark. 


Experiments on all the animals begun Aug. 9, 1929. 











Gross Scor- 
scorbutic| butic 
Chief autopsy findings alteration| x-ray 
(autopsy | altera- 
ee ee ge ee a ee tion 


Micro- 
scopic 
scorbutic 
alteration 


8 [BUNUY 





Inereased liquid content and diminished air content = 
of lungs. Enlarged vessels of duodenum and upper 
jejunum. Mesenterium plethoric. No scorbutie alte- 
ration. 

Mucous membrane of trachea covered with a small — 
amount of mucus. Normal air content of lungs. No 
scorbutic alteration. 

Cut surface of lung presents slight increase of liquid = 
content, otherwise nothing pathologieal. 

In the liv er pale brownish yellow spots and _ stripes. + 
Artophied mandible with subperiosteal haemorrhages. 
Considerable scorbutic rosary. Fragile long bones. 

Cutaneous and muscular haemorrhages. Swollen knee 
joints. Scorbutie rosary. 

Subfascial haemorrhages around the knee-joints. About 
10 small, white nodes on the surface of the liver. 
Oren. J. thickened L. ¢. II—V, VII, R. e. ITI—VI. 


| | 
Cutaneous and muscular haemorrhages. Lungs present a 
increased liquid and diminished air content. Liver 
Nothing pathological. 
+0) 


ce 


we — (?) |B, 


aa 

a= 

ee 
on 


oe 
+ 
=< 


+ 
oa 
2 


as above. Thickening in most of the c¢.-ch. j. 

No skin haemorrhages. Joints normal. C.-ch. j. on 
i. ¢, 1[V—-V, shghtly thickened. 

No scorbuti¢ alterations. In the liver, a single yellow- — 
white island. 

Mucous membrane of trachea and bronchi covered _ 
with a small amount of mucus. Increased liquid, 
diminished air content of lungs. Liver as in no 6. 
Breast-plate and joints normal, 

Some tough mucus in trachea and bronchi. No scor- _ 
butie alteration. 

Inereased liquid content of lungs. Spleen enlarged — 
(1.25 gm). No scorbutice alteration. 

Tracheal and bronchial mucous membranes reddened ; — 
surface layer of mucus increased. In each lung an 
abscess of the size of a hemp-seed. Mucous lining 
of stomach and intestines congested. Small intestine 
and coecum dilated. 

In the liver 4 small yellow-white islets (gregarinosis?). — 

Increased liquid content of lungs. Intestinal mucous — 
membrane very congested. ; 

Abdomen swollen. In the abeominal eavity 1 table- _ 
spoonful bloody, serous liquid. Enlarged vessels of 
peritoneum. Sinall intestine dilated. 

Skin haemorrhages. Mucous membrane of trachea ae 
slightly reddened. Considerable scorbutic rosary; 
one rib fractured. Fragile long bones. 

Haemorrhages on mucous lining of stomach. Enlarged + U + Bio 
vessels in ileum and colon; meteorism. Atrophied 
mandible with subperiosteal haemorrhages. Scorbutic 
rosary. 

Skin and muscular haemorrhages. Fragile long bones. + U + Bse 
Seorbutie rosary. 


12@) 


+ + +4 


L.: left; ¢.-ch. j.: costo-chondral junction; ¢e.: costa; +t: died or killed because of illness. 
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Series C. Blueberries (Vaccinium Myrtillus L.).: 








Initial and final 
weight in gm; 
length of experi- 
ment in days 


Gain or 
loss of 
weight in 
per cent 


Animal's no. 
and date of 
birth, 1929 


Daily ration 
of juice in 
Caves 


Daily distribution of 
rations. , Remarks. 











C, - May 27/289/278 47 a. — 38 |742 c.c. con.| Juice only one day but in full} 
ration. Afterwards ailing | 
for several weeks. Basal | 
diet + swedes. 

Os 23| 280/531 47 d. + 89.6 - Control animal. Basal diet + 
swedes ad libitum. 

OF » D1) 298/473 47 ‘d. + 58.7 - Control animal.. Basal diet + | 
2 ¢.¢ orange juice. Ration 
raised to 3 ¢.¢. on 42nd day. | 

Cy Zivot iZLe 245 di, Sin) 3.0 une. Juice in 1 portion. 

+ (died.) 
G: » 17) 366/425 ~ 47-4. +16.4 |-6.2 » Gunes ahr ea 
Ge + 2ONGadieoO (otc, + '6.8 ‘| Qa » | » 22 portions | (aceident 
+ (killed) on 33rd day). 

OF 29| 349/444 47 d. + 27.2 oe 2 Juice in 2 portions. 

Cs » Borangings 24 od. + 46.2 {12.3 sa > 

(Or » 30) 821/452 47 d. + 40.8 |16.5 » yie D-'D » 

Ci » 27) 313/468 47 d. + 49.5 |22.8 con. yo yy portion. 

Os » 17| 369/495 47 d. + 34:2 |30.2  » >  » 2 portions. 

he » 21) 284/848 40 d.. + 22.5 -|40.7. » > SD > Feeble 

+ (killed) animal. 
Cee » 23) 294/248 6d. — 15.6 155.0 “> Juice in 3 portions. Refused 
+ (died) to eat when juice was given. | 
Or iieoa eee. | Shull — 26.3 » Juice in 3 portions. 
+ (killed 7m agone) 
Oy. oe a 293/290 cies + 0 74.2 » » > » » Died at 
7 night’ after having got full 
ration of juice one day. 

ASF » 2%| 362/456 .48 d. + 26.0 » Juice in 3 to 2'portions. 

Crs 25) 814/207 35 d. — 34.1 | 1.5 une. >» » 1 portion. Conjune- 

+ (died) tivitis on 30th day. 
aS » 25)1363/270 20 -d. = 226 [27 Juice in 1 portion. 
+ (killed 7 agone) 

Or. » 2i)-361/190 j2ilad. — 45.8 ~ Negative control. Basal diet ++ 

<p water. 

Coo 27U (288/176 11 ad. — 38.9 — | As above. 

+ ‘ ; 
Explanation of abbreviations and signs.: con.: concentrated; unc.: unconcen- 
trated; ¢.-ch. j.: costo-chondral junetion; +: died or killed beeause of illness; **: of 

















Experiments by Karl-Erik Groth. 35 
Experiments on all the animals begun Aug. 3, 1929. 














Gross Scor- meas a 
scorbutic| butie pee: =) 
Chief autopsy findings alteration| x-ray pee a 
(autopsy | altera- ee ANS 
findings) |. tion |* ance 3 
Nothing pathological observed. = = C, 
> » >» —- — Cs 
» » » = = Cs 
Died after 43 days. Ascending mandibular branches + A + OF 
highly atrophied. Long bones fragile. Considerable S 
seorbutie rosary. “3 
Haemorrhages of skin and muscles. Highly atrophied ah S ++ Ck 
mandible. Long bones fragile. Considerable scor- = 
butie rosary. = 
Haemorrhages of skin and muscles. Somewhat Sis - a Cy 
atrophied mandible. Slight thickening in most of S 
the ¢.-ell. J. 5 
Haemorrhages of skin and muscles. Atrophied man- + ff + Ch 
dible, long bones fragile. Great thickening of e¢.-ch. ea 
j. in ribs I—V. 5 
Nothing pathological. = SI etl 
» » ea ie i Cy 
» » op 99 ie (?) Cio 
> > = = — Ci 
» » _ = = eae 
The animal was thin. No signs of scurvy. ae tN ie C43 
3 
The animal was very thin. No signs of scurvy. ae 4 sti Cu 
Stomach and small intestine dilated, filled with juice. is iS oe Cis 
a 
Fissures at corners of the mouth. Otherwise nothing ~ = — Ce 
pathological. Soe 
Skin and muscular haemorrhages. Atrophied mandible + 3 “t Cir 
with subperiosteal haemorrhage. Long bones fragile. S 
Considerable scorbutic rosary. an 


Rectal prolapse. Much blood, in part coagulated, in a Se oe Cr 
lower part of abdominal cavity. Mesocolon congested 
and discoloured. Atrophied mandible. Fragile long 
bones. Scorbutie rosary. 


Muscular haemorrhages. Subperiosteal haemorrhages ae “le ©. 
around the mandible. Fragile long bones. Scorbutie 
rosary. 

Muscular heamorrhages.. Highly atrophied mandible. a + Coe 


Fragile long bones. Scorbutic rosary. | 


no importance, since the animals died after a short period of intolerance of the large 
rations of juice. 
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36 Series D. Arctic raspberries (Rubus arcticus L.). 





Abbreviations. 





COD ; 


concentrated; une.: 





uneoncentrated; U.: unexamined ; 


: , Initial and final | Gain or : : 
Animal's no. : ; a | Daily ration ; aS , - 
weight in gm; loss of fae eit Daily distribution of 
and date of Fe es em of juice in ‘ae R 1 
birth, 1929 sneha Pee C. ¢. I aria 
ment in days per cent. 
DD —| 296/460 50 d. |‘ + 55.4 = Control, Basal diet + swedes. 
; Nasal catarrh 22nd—25th days. 
D, July 14} 286/508 50 d. + 77.6 = Control. Basal diet + swedes. 
Nasal catarrh 19th—22nd days. 
BD, > 12} 286/388 50 d. + 35.7 | 2—8 orange] Control. Basal diet + 2 ce. 
juice orange juice. From 16th day | 
62) Wage aa oP 
Dis 15) SOL116) Bs a. — 41.5 |1.5 une. juice | 
+ (killed in agone) of arctic 
raspberries 
D; —| 818/394 62 d. + 23.9 |1.8unc.From| Juice in 2 portions. 
26th day on, 
; 19.3 con. 
D, July 15) 304/236 34 d. — 224 |22une.From| » >? > » 
+ (killed) 26th day on, | Albino. 
k Zoot. con; 
i: 15} 329/208" 81° a. — 36.8 |2.6 unc. Nasal catarrh 14th—20th days. 
+ 
D.. 3 12} 338/230 36 d. — $1.9 3.1 » 
+ (killed 72 agone) 
De. d| 349/357 61 d. + 2.3 |3.7unc. From} Nasal catarrh 15th—20th days. 
26th day on, 
27.7 con. 
D. 8} 360/242 33 d. — 328 4.5 une. 
+ 
Di. —| 320/246 43 d. — 931 | 5.4. » * | Nasal catarrh 18th—22nd days. 
+ (killed) 
D,. July 14| 294/244 41 d. 1704 65. % Juice in 2 portions. 
+ (killed 7 agone) 
Dip 12| 338/193. 41 d. | -— 42.0 | 7.7 eee Oe pret Nasal 
+ eatarrh 15th—20th days. 
Dig 2 5} 886/280 41 .d. - 40.4 ale Juice in 2 portions. Abortion 
+ 10th day. 
De. » Bi BIZiSl4. bl. d. — 15.6 |14:1 con. From Juice.in 2 portions. Nasal 
35th day on, eatarrh 18th—22nd days. 
23.1 con. 
Dig —| 315/246 44 d. 919. | 1a acon, Juice in 2 portions. 
+ (killed) 
Dy -| 346/340 51 a. Ly TPG i ees Nasal 
eatarrh 17th—22nd days. 
D,, July 8} 365/362 51 d..| — 08 |193 » Juice in 2 portions. 
G5 » | S41/199" 2S “d: mS. = Negative control. Basal diet + 
iP water. 
Ds. —| 292/177 29 4d. 39.4 = Negative control. Basal diet + 
+r water. 


Experiments by Bror Sdderberg. or 
Experiments on all the animals begun Sept. 2, 1929. 














= 
Gross Scor- ; - 
; : Micro- | =. 
scorbutic| butic ; 5 
ee Rate ae oe scopic | & 
Chief autopsy findings alteration| x-ray |_ be dees 
: ; scorbutic) ~- 

(autopsy | altera- a 
Ne : alteration| + 
findings) tion 5 
No signs of scurvy. — je) ; 
» yee » _ U = - 
a > » = GL ae ' 
iotiodin and intestinal haemorrhages. Fragile long ae a a iy 

bones. Seorbutie rosary. 

No cutaneous haemorrhages. Moderate fragility of the + (?) + + De 


mandible. Slight thickening of ¢.-ch. j. of some ribs 
(R. e. II—VI). 

No cutaneous haemorrhages. Fragility of the long Ee a 4 D, 
bones. Slight thickening of most of the e¢.-ch. j. 


Cutaneous haemorrhages. Intestinal haemorrhages. ae ae + By 
Fragile long bones. Scorbutie rosary. 
Cutaneous haemorrhages. Small subpericardial hae- ae ob U D, 


morrhages, haemorrhages in intestinal submucosa. 
Skin abscess of the size of a grain of rice. Fragile 
long bones. Scorbutice rosary. 
{No cutaneous haemorrhages. C.-ch. j. thickened on + a a D, 
R. ¢. III—V and L. ce. ITI—VI. Microscopic haemorr- 
hages in renal cortex. 

Cutaneous haemorrhages. Intestinal haemorrhages. ae ob lu) Die 
Superficial haemorrhages in the liver. Fragile long ; 
bones. Secorbutie rosary. 

Cutaneous haemorrhages. Haemorrhages in gums and ae 
intestinal mucous membrane. Microscopically de- 
generative changes of liver cells. Fragile long bones. 
Scorbutic¢ rosary. 

Cutaneous haemorrhages. Subpericardial haemorrhages. + U wi Diss 
Fragile long bones. Scorbutic rosary. Submandi- 
bular glands swollen (microscopic diagnosis: tb.). 


cq 
a 
‘S 


Cutaneous haemorrhages. Intestinal haemorrhages. + U U Dis 
Fragile long bones. Scorbutic rosary. 

Same findings as in D 13. + U U 14 

Cutaneous haemorrhages. Fragile long bones. C.-ch. =} a + - 
j., R. and L. e«. II—VIII, thickened. 

Cutaneous haemorrhages. Pulmonary abscess the size ae U U Die 
of a grain of rice. Fragile long bones. Scorbutic 
rosary. 

No haemorrhages. Fragile long bones. C.-ch. j., R. + U D,, 
and L. e. II—VI, slightly thickened. 

No haemorrhages in skin, muscles or mucous mem- BE) U -} Des 
branes. Long bones of normal strength. C.-ch. j., R. 
e. II—V, L. ¢. III—V, slightly thickened, otherwise 
no discernible scorbutic alteration. 

Subcutaneous and muscular haemorrhages. Pronounced U U Di 
scorbutie rosary. Highly atrophied mandible. Fra- 
gile long bones. 

Seorbutie rosary. Highly atrophied mandible. Fragile U D55 
long bones. 

@-ch. j.: costo-chondral junction; ¢.: costa; R.: right; L.: left; +: died or killed in a 


state of extreme debility. 


d8 
Series E. Red Currants (Ribes rubrum L.). 

















aps ae Dates of Initial | Gain or| Daily 
aa aa of experiments  fand final} loss of | ration Daily distribution of 
birth "1999 and duration | weight |weight in| of juice rations. Remarks. 
vhs in days in gm | per-cent| in c.c. 
Boe —| 17. IX—6. XT |845/434|. + 22 = Control animal. Basal diet + 
50 d. ‘ Swed. turnips ad libitum. 
By May 27| 4. 1X—24. X~| 327/492) + 50 = Cae > ok > 
oO. d. 
Bz July 10| 4. 1X—24, X 297/492; +65 = Control animal. Basal diet + 
Och . orange juice 2 ¢.c. (21 d.), 
; ; ; : Ohh C6247. 0.) 35" Ose. Cid aes 
BH, June:28} 90. TX—25 X -|351/261| —2d- | 1.5 unc.|.Juice mone, tation. 
50 «di. 
By. — | 17, 1X —6. XT | 353/260), — 26. 11.9725 yer aN » 
3) Uo an 
EK, July 10) 4: 1X—24.X (298/297 2.0 123 » >= 2 eS > 
DO. d. 
H, June 13| 4. X—24.X: |289/420). +69 | 29 > ee » 
a0 d. 
Bind —| 17. IX—6. XI | 344/319) .= ¢ 1.3.9.» Pe) eT » 
HOM. 
Bog July 14] 27. [X-—18. XT | 382/360; — 6: | 4.6. » ae ae » 
a a 
Ho, » 11/27. 1X—18. XI |344/370| + 7 7 Ot aoe € 
a2 d. 
Bi, » 1) 4. 0X24. xX (282/427) --0l- 175 vw.) 44+ a5 ee 
00° d. 
Eis —| 4, TK—24, X .|316/451) +42 (89 2%.) 4.9:+ 4 e4. 
0 ee 
Bias —| 4.1X—24,.X |379/530| +66 |112 » | 6+ 5.2 cc. 
e0!<d. 
Ky, —]| 17. IX—6. XI |335/469|° +40 |140 |}5+5.4+ 4-ec. 
a0 d. 
E,; —|.17. IX—6. XI |340/459| +385 ./175 » |6+6+ 55 ¢.€. 
OU) d: Misearriage after 1 month. 





Eig June 8} 4. 1X—24. X |344/512) + 49 |21.8 » | Juice in 4° portions:; 

Eyg July 11 | 27%. IX tk XI |362/495|— +37") 973 0 » » 4 or 5 portions. 

Ei3 —| 4, IX 2, X \aCeort | 32 | S44 3 >» » 5 portions. 

Eig May 27 | 4. 1X9 E13 75/200 46 wei Control. Basal diet + water. 
20 a. 


Hg June -8 ko; LX O21 202) ot » » Sur DD. » 
Zo" ds. | 


Abbreviations. unc.: uneoneentrated; U.: unexamined; ¢.-ech. j.: costo-chondral 


Experiments by Rolf Rhodin. 





Chief autopsy findings 


No signs of scurvy. 
» => » 


> > > >» 


Haemorrhages in skin and oral cavity. Atrophied man- 
dible. Long bones fragile. Considerable scorbutic 
rosary. 

Cutaneous hemorrhages. Considerable scorbutie rosary. 


» > Femur and tibia fragile. C.-ch. 
j. of R. e. VI—VII, L. ce. IE—II and L. ¢.. V—VI 
thickened. 
No signs of scurvy. Inferior lobe of left lung 
hyperaemic. 





Cutaneous haemorrhages. Long bones of the forelegs 
fragile. C.-ch. j. of R. ec. IV—VII and L. ec. III— 
VII thickened. 

Cutaneous haemorrhages. Long bones fragile. Seor- 
butic rosary. Small intestine highly congested. 

Cutaneous haemorrhages. Distinct scorbutie rosary. 
Small intestine highly congested. 

No signs of scurvy. Small intestine congested. 


As above, but also firmer consistency of liver, grey 
spots in its surface. 
No signs of seurvy. 


> > > » 
> > > >» 
> » > > 
> » > >» 
| 
| > > > > 


Extensive cutaneous haemorrhages. Vessels of duode- 
num highly congested. Long bones fragile. Distinet 
scorbutic rosary. : 

Extensive cutaneous haemorrhages. Long bones fragile. 
Distinet scorbutice rosary. 


junction; ¢.: costa; R.: right; L.: left. 


Gross 
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alteration 

(autopsy 
findings) 
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40 Series F. Common raspberries (Rubus idaeus L.). 








Initial and tinal Gain or 


Animal’s no. Daily ration 


and date of weight a loss of of juice in Daily distribution of 
Ff length of experi- | weight in rations. Remarks. 
birth, 1929 : rere: 
ment in days per cent. 
F, Aug. 10} 358/510 54 d. + 42.4 —_ Control Basal diet + swedes. 
KF; » 4| 344/868 53 d. + 6.9 |7.6 raspberry| Clinically normal at the end of 
beverage the experimental period. 


E, » 10} 812/444 55 d. + 42.3 |2—3 orange | Control. Basal diet + orange 


juice | ~ -suniee, 

F, » 15) 327/486 54d. | + 33.3 |As above j As above. 

P. > 4| 312/300 54 d. — 8.8 |1.5 raspberry| 32nd day, difficulty in 
Hiice> © walking. 





F, . 8} 366/410 58 ad. oe Ee ome es ee a Clinically normal at the end of 
the experimental period. 


F, » 10) 3804/3891 58 d. +953 |60.>» » |3 ec. two times daily. Clini- 
cally normal. 
Bs a $20) 568/468 .-55 d. RTE ON ioe 4 ¢.¢. three times daily. Clini- 
cally normal at the end of 
the experimental period. 


F, » 2) 394/410 54 4. | +265 [IT4raspberry| 4 ¢.c. twice, 3.4 once daily. 
beverage con. Albino. 
3:8 
Fy: > 4 280/254 ° 46 a. — 9.8 |2.8 as above,| Clinical «scurvy. 
+ (killed) though une. 
By) >» 2) 860/820", 544d. = Vit | Bae >. "x Clinically normal at the end of 


the experimental period. 


| 8 314/370 53° d. Se EOS: (dl ae oe 3 + 2.41 ¢.¢. daily. Clinically 
no scurvy. 


F,, » 15) 380/380 53 d. 15d ILE: oA es 4 + 3.6 ¢.¢. daily. Clinically 
no scurvy. 
Bey 8| 376/436 54 d. +159 /1l4 » » |4 ¢.¢. twice, 3.4 once, daily. 


Fy ? 298/880 51 d. + O55 MTA » » | 4 >¢. ey three tines) -oahonce, 
con. 3:8 daily. Clinically no seurvy. 
F,, Aug. 10) 362/453 52 d. +251 |171 » » {| As above. Albino. 
con. 3:8 
Se » 29s BLO S9O. oe: A 99S) OD Gea oy 6 c. e. three times, 7.6 once, 
con. 3:8 daily. Clinically normal at 
the end of the experimental 
period. 
Pe). 4) 330/364 51 d. +. 10,8  |25:6 9% «> As above. 
con. 3:8 
Bye! 19 (20) 4330/5068" aid: — %2 — Negative control. Only basal 
diet + water. Pneumonia. 
Fig  & TOP eRe 188 2b “a. — 41.9 -— Negative control. Only basal 


diet + water. 


Abbreviations. con.: concentrated; une.: unconecentrated; U.: unexamined; ¢.-ch. j.: 


Experiments by Oswald Bjérkquist. 41 
Experiments on all the animals begun Sept. 29, 1929. 











Gross Scor- o os 
scorbutie| butic oe 5 
Sates ahs : scopic 
Chief autopsy findings alteration| x-ray Eeonuhiae Ey 
(autopsy | altera- Reais e 
findings)| tion ee eg ee ee 
No signs of seurvy. = a — I 
Muscular haemorrhages. Slight thickening of the ¢.-ch. =) = oe ES 
j. in R. ¢. [ET and IV. Long bones and mandible not 
fragile. 
No signs of seurvy. ae — je F; 
» ae: » = = = Lie 
Muscular and subpleural haemorrhages. Haemorrhage aie + ae F, 
in lower 2/, of the mucous membrane of the small 
intestine and in the lower part of: the colon. Con- 
siderable scorbutic rosary. Deformation of the tibiae. 
R. knee-joint swollen. 
Cutaneous, muscular and periostal haemorrhages. C.-ch. 4. a aie iE; 
so Oo yey IT, R. ¢. II—VII, moderately thickened. 
Molar teeth not loose. 
No se corbutie alteration. = — — KF, 
» » » — oe = Jae 
> » » Anal prolapse. a = a Fy 
Muscular haemorrhages and haemor rhages around knee- + + o nee 
joints. Thickening of the ¢.-ch. j. on most of the 
ribs. Fragility of the long bones. Suprarenals 
hyperaemic, with enlarged cortex. 
Cutaneous, muscular and periostal haemorrhages. Scor- + aa ~ I 
butic rosary. Slight deformation of tibiae. Molar 
teeth not loose. Haemorrhages in the mucous mem- 
brane of trachea. 
Interecostal haemorrhages. C.-ch. j. moderately thick- + = aa E> 
ened on L. ec. ITI—VIITI, R. ec. ITI—V. Long bones 
not fragile. Teeth not loose. 
Haemorrhages 1 in hind legs. Knee-joints slightly swollen. oh -+ aM i 
C.-ch. j. moderately thickened on R. and L. e. II—IV. 
No haemorrhages, especially not in the hind legs. — (?) + + Bay 
Slight thickening of the ¢.-ch. j. on R. e. II—VI. 
Long bones not fragile. 
No signs of scurvy. os S = Fig 
> ~ > > = a = ai 
> > » > Submaxillary glands enlarged. — _ - Bis 
» << <> » i. a - wey 
» > ae) » Bronchopneumonia. io 19 
Muscular haemorrhages. Scorbutic rosary. FS5 


costo-chondral junction; ¢.: costa; R.: right; L.: left. 
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Animal’s no. 
and date of 
birth, 1929 


G, Aug. 14 


9 » g 

» 

3 J 

G, 8 

Goo ae 

Gi, 9 
Gy 2 





Initial and final 
weight in gm; 
length of experi- 
ment in days 


334/424 42 a. 
304/361 41 d. 
342/483 44 a. 


307/183 30 a. 
+ (died) 


333/181 29d. 
+ (died) 
SL ITZ | ood. 
+ (died) 
oe (201 26040, 


7 (died) 


G, Aug. 14! 376/233 31 d. 
+ (killed) 

Gis OF 207/166: 135d. 
+ (died) 

Gi, » 14! 334/209 34 a. 
+ (died) 

in ? Banieno. 101d, 
+ (killed) 

G,, Aug. 8| 344/223 32d. 
tT (died) 

Giz > Bil) S86/231 > 30s. 
+ (killed) 

Abbreviations. 


~ 


Series G. Red whortleberries (Vaccinium vitis idaea L.). 





Gain or 
loss of 
weight in 
per cent 


+ 26.9 
SED esr 


+ 41.2 


— 40.4 


— 45.6 


=i 


— 38.5 


= 38.0 


— 45.9 


U.: unexamined. 


Daily ration 
of juice in 


Gs. G: 
3.7 “unc 
HO » 
6.7 
Ot > 

1a Ss 

12.3 unc.') 

. 

166s. 3-2) 


22.3 GOB.) 


As above 


30.3 con.?) 


con.: concentrated; unc.: unconcentrated; c¢.-ch. j.: 





| As above. 


Daily distribution of 
rations. Remarks. 


Control. Basal diet + swedes. 


As above. Last days nasal 
catarrh. 
Control. Basal diet + 2 ee. 


(27 days)— 3.¢. ¢.(17 days) 
orange juice. 
In one portion. 


As above. 


3.7 +3 C.€. 


5 + 4.1 ¢.¢. 


4 ¢. ¢. twice and 4.3 once daily. 





Rations of 6.3 and 6.0 ¢. €. 


3 rations (5 + 6 + 5.6 ¢.¢.). 


2 rations (3.6 + 2 ¢.¢.). 
Parturition 24th 


day. | 
2 rations (4.0 + 3.6 ¢.¢.). 


costo-chondral 


1) Juice partly neutralized by addition of 1.5 % CaCO, and filtration before admini- 





Experiments by Bertil Hamne. 43 
Experiments on all the animals begun Oct. 13, 1929. 
Gross Scor- : E 
scorbutic| butic 1 Eos 3 
Chief autopsy. findings alteration! x-ray ee = 
(autopsy | altera- ae uke na 
findings) tion acr anon 





No scorbutic alteration. — = 

» » » (microscopically, the lungs _ — 
exhibit bronchopneumonia). 

> » > — ~ 


|Cutaneous haemorrhages. Haemorrhages in the fat ah =F 
around the scapulae. Blood appears to pressure on 
the gums. Atrophied jawbones, loose teeth. Con- 
siderable scorbutic rosary. Pea-sized haemorrhage 
in left lung. Fragile long bones. 
As above, but no lung haemorrhage. 


}Cutaneous and muscular haemorrhages. A slight hae- 
morrhage in the gums. Atrophied jawbones, loose 
teeth. Considerable scorbutic rosary. Pea-sized lung 
haemorrhage. Fragile long bones. 
No cutaneous haemorrhages. Muscular haemorrhages. + U 
A slight intestinal haemorrhage. Atrophied jaw- 
bones, loose teeth. Fragile long bones. C.-ch. j. 
moderately thickened in L. ¢. IV—V and R. e¢. II. 
{Cutaneous and muscular haemorrhages. Suprarenal + a 
haemorrhage. Gums bleeding to pressure. Atrophied 
jawbone, loose teeth. Considerable scorbutie rosary. 
| Fragile long bones. Weight of spleen 860 mgm. 
Small cutaneous haemorrhages. Central haemorrhages aI of 
in mesenterial lymph glands. Gums bleed only on 
strong pressure. Atrophied jawbone, loose teeth. 
C.-ch. j. moderately thickened on L. ec. ITI—V, VIII, 
R. ce. III—IV. Fragile long bones. 
|Cutaneous and muscular haemorrhages. Pulmonary {2 a 
haemorrhages. Central haemorrhages in mesenterial 
lymph glands. Gums bleeding to pressure. Atrophied 
jawbone, loose teeth. C.-ch. j. distinctly thickened 
in most ribs. 
jSame findings as in no. 11. Weight of spleen 375 ats 4 


| mgm. 

jCutaneous and muscular haemorrhages. Gums, jJaw- ae 
| bone, teeth, ¢.-ch. j. as in G 11. 

|Cutaneous haemorrhages. Haemorrhage in wall of ae 


bladder, and large haemorrhages in mesenterial 
lymph glands. Jawbone moderately atrophied, only 
one tooth loose. Distinct scorbutie rosary. Fragile 
long bones. 





stration. 


4 





aie 


to 


Gy 


On 


‘junction; ¢c.: costa; R.: right; L.: left; +: died or killed in a state of extreme debility; 
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Series G (cont.). 





Initial and final Gain or 


Animal’s no. Daily ration 


SO aARea Re weight in gm; loss of oe saath iy Daily distribution of 
birth. 1929 length of experi- | weight in 4 o rations. Remarks. 
‘ ment in days per cent ak 
G,, Aug. 21) 364/254 34 d. — 380.2 40.7 —55 (sp 2 rations. 
T (killed) ~. Gon”) 3/XI—14/XI 3 rations. 
Gig » +14) .832/260° 31 d. — 21.7 40.7 con.') | 2 rations (5.2 + 5 .¢.¢.). 
+ (died) : 


Ogre 8} 410/440 27 d. + %3 | 55.0 con.!) | 3 rations (5.5 + 5.+ 3. €.¢.). 


Tt (died) | (— 14.6) * Pregnant. Died before deli- 
' very. 
Gig >  1| 422/286 26 a. | —44.0 | (5)—16.6 |1 ration (42 ¢.¢.). Paralysis 
+ (died) con.?) of the hind legs. 
Gis >» «14 370/220: 4074. — 40.5 | 19/X—25/X | First period 4 rations; second 
+ (killed) L 74.2 con.; period 8 rations (5.5 + 5 + 
96/K—21/XI| 3.8 ¢.¢.). 
5) con.') ; 
G, » 14/314/188 304a.¢) — 401 ) Negative control. Only basal 


diet + water. 


* If the weight of the dead foetuses in the uterus is detracted, the loss in weight 
1) For note, sce preceding page. 
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Chief autopsy findings 








Cutaneous haemorrhages. Jawbone attenuated, but no 
teeth loose. Considerable scorbutic rosary. Fragile 
long bones. Weight of spleen 295 mgm. 

Cutaneous and muscular haemorrhages. Suprarenal 

. haemorrhage, ventricular haemorrhage (+ great ven- 
tricular dilatation, capacity of 43 ¢. ¢.); haemor- 
rhages in mucous lining of large intestine. Jawbones 
moderately atrophied. Distinct thickening of ¢.-ch. 
j. in most of the ribs. 

Extensive haemorrhages in skin of abdomen (pregnant). 
Haemorrhages in lungs and pericardium. Oral cavity, 
grossly normal. C.-ch. j. slightly thickened on R. e. 
II—V, L. e. II—ITI, VI—VIII. 

No haemorrhages (even after recovery from the para- 
lysis of the hind legs, the animal was active until 
its death). Fairly loose teeth. C.-ch. j. distinctly 
thickened on R. ce. IIJ—VII, L. «. II—VIII. Long 
bones moderately fragile. 

Cutaneous and muscular haemorrhages, and a haemor- 
rhage in the lung. Central haemorrhages in mesen- 
terial lymphatic glands. Gums bleeding to pressure. 
Atrophied jawbones, comparatively loose teeth. 
Seorbutic rosary. Long bones moderately fragile. 
Weight of spleen 220 mgm. 

Cutaneous and muscular haemorrhages, haemorrhage 
in the lung; haemorrhages in mucous membrane of 
mouth. Atrophied jawbones, loose teeth. Consider- 
able scorbutic rosary. Long bones exceedingly fra- 
gile. Weight of spleen 370 mgm. 








amounts to 14.6 %. 


Gross Scor- ee a 
scorbutic}| butic Ras SB 
alteration| x-ray ne rn = 
(autopsy | altera- Eeenan & 
findings)| tion in 5 

Ae le =- Gi; 
i at ot Gie 
+. “— G2) at Gy; 
ate = “ Gis 
= 70 + Gio 
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46 Series H. Red whortleberries (Vaccinium vitis idaea L.). 














: : Initial and final Gain or : . 

Animal’s no. : ; ¢ Daily ration 

weight in gm; loss of se ee 
of juice in 


and date of Daily distribution of 


birth, 1929 length of experi- | weight in oe rations. Remarks. 
ment in days per cent 
H, Aug. 15} 380/436 46 d. + 321 0 Contrql. Basal diet + swedes 
: ad lubitum. a 

H, »  @ 300/480 46 d.] + 43.3 0 Control. Basal diet + swedes 
ad libitum. 

H, » 14| 338/480 47 d.| + 21.4 “> Control. Basal diet + 2 ¢.¢. 

orange juice. 

a, » 21)310/165 24 4.7] — 46.8 3.7 unc. | Juice in 1 portion. 

isB » 15) 3h8/190 27 d. 7} — 403 ).0 » » iy 2 » 

Hi, > ASP 388/196. 265d. > — 22.6 Gat > S.- *> 2 portions: 

ale 2 aeee OG: ¢ 24 de at oat 91°» Span 

H, »  BLSDOLOD - 2G do 7 | = 2a3 12.3 & oe See » 

iH » 11) 326/203 36.4. 7| — 317 16.6 » a ee » 

H,, ». Ja}368204 2678. +) “= 426 16.6 con.') >». 5S 2 > 

Hi oo WESD2ITS: . 28uder |) = 294 19.4 » 1)| As above. Rhinitis from 27th 

| day. 

Hy. * 6) 306883 28.4.4) = 205 22.0 2 Juice in 2 portions, from 18th 
day approximately neutrali- 
zed by addition of NaHCOg. 

Hig » 15)370/268 S30 a. 7 2985 26.6 » 1)| Juice in 2 portions. Sneezing 





the last days. 


Abbreviations. con.: concentrated; une.: uneoncentrated; U: unexamined; ¢.-ch. j.: 
extreme debility. 


1) The concentrated juice nearly neutralized by addition of CaCO, in the ratio 6 gm. 





Experiments by George Widmark. AQ 
Experiments on H, begun Oct. 30, on all the other animals Oct. 26, 1929. 








Gross Scor- 
scorbutic| butie 
Chief autopsy findings alteration| x-ray 
(autopsy | altera- 
findings) tion 


Micro- 
scopic 
scorbutie 
alteration 


‘ou 8 [VUIUW 








After sudden loss of weight (74 gm.) the last two days, — a 1h 
the animal was killed by etherisation. Autopsy: 
trachea slightly reddened, lungs plethoric, subpleural 
haemorrhages. Highly congested vessels in the 
“mucous membrane of colon and coecum. Peritoneum 
highly reddened, but smooth and moist. Weight of 
spleen 525 mgm. 
Nothing pathological found. -- — — 


= 


The skeleton slightly more fragile than in the first 2 a = — (?) |H, 
controls. No definite signs of scurvy. Weight of 
spleen 1005 mgm. 

|Muscular haemorrhages. Large subpleural haemor- os a U H, 
rhages. Scorbutic rosary. The skeleton abnormally 
fragile. 

Atrophied mandible, loosened teeth. Long bones fragile. 7 ale 4 H 
Distinct scorbutic rosary. Weight of spleen 365 
mgm. 

Congested vessels of the colon. Atrophied mandible. + > i H, 
Long bones fragile. Here and there thickening of 
the ¢.-ch. j. 

Muscular haemorrhages. Mandible highly atrophied. 4. se a Hi, 
Scorbutic rosary. Weight of spleen 215 mgm. 

Atrophied mandible. Long bones fragile. Distinct a ae a (aie 
scorbutic rosary. Weight of spleen 780 mgm. 

Museular haemorrhages. Extensive subpleural haemor- ate a ae Hi 
rhages. Vessels of the mucous lining of the bladder 
congested. Atrophied mandible, loosened teeth. 

Long bones fragile. Considerable scorbutie rosary. 

Small haemorrhages in the mucous lining of the sto- aye + a Male 
mach, Congested vessels in the mucous lining of the 
coecum. Atrophied mandible. Scorbutic rosary. 

Muscular haemorrhages. Large subpleural haemor- ae -- + Eb, 
rhages. Vessels of the mucous lining of the small 
intestine congested here and there. Atrophied man- 
dible, fragile long bones. Scorbutic rosary. 

Muscular haemorrhages. Around shoulders and knee- JE ae = iG 
joints, large haemorrhages. Large subpleural 
haemorrhages. Mucous membrane of bladder with 
congested vessels. Scorbutic rosary. Atrophied 
mandible. 

Coecum and colon enormously dilated by faeces and ats + + Hs 
gases; colon also contains bloody mucus. In the 
mesenterium a few swollen haemorrhagic glands. 

Atrophied mandible. C.-ch. j. with slight thickening 
in R. c. [V—V, L. ¢«. V. 











eosto-chondral junction; ¢.: costa; R.: right; L.: left; t+: died or killed in a state of 


to 100 c.c. and filtration before administration. 
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Series H (cont.). 





Initial and final 
weight in gm; 
length of experi- 
ment in days 


Animal's no. 
and date of 
birth, 1929 


H,, Aug. 6/ 364/187 30 d. + 
Hi.  » 918538/274 25 a. 7 
Hy, » 15] 406/326 28 a. + 
H,,~ » 81) 418/340 .32 d. + 
Hy. “> 13) 400/204 39° d. 4 
H, » 11) 448/830 24 4. + 
a Di Booilie 2o dF 


1) For note, see preceding page. 


ee i ag Le 


Dail ot Daily ration 

loss of a. ee Daily distribution of 

air : of juice in ; 
weight in ate rations. Remarks. 

per cent nee 

— 48.6 30.2 con. 1)) Juicé in 2 portions; mis- 

carriage, 1 foetus, 20th day. 

— 22.4 30.2 » Juice in 2 portions, from 12th 


day approximately neutrali- 
zed by addition of NaHCQ,. 

Juice in 2 portions. Pneu- 
monia. 


— 19:7 AO» ) 


— 18.7 DD.0 Juice in 3 portions, from 18th 
day approximately neutrali- 


zed by addition of NaHCQ. 


)| Juice in 3 portions. 


~ 263 | 749° >» 4 


Juice in 3 or 4 portions. 


Negative control. Basal diet 


+ water. 


fe 
ide) 











Gross , 
scorbutic 
Chief autopsy findings alteration 
(autopsy 
findings) 
Atrophied mandible. Distinct scorbutie rosary. 
Muscular haemorrhages. Gums bleeding on pressure. = 
_ Atrophied mandible; long bones fragile. Scorbutic 
rosary. 
Muscular haemorrhages. Large haemorrhages around = 


the knee-joints. L. lung does not contract normally ; 
eut surface dryer than normal; small amount of 
granular, bloody fluid escapes from it on pressure. 
Stomach dilated (20 ¢. ¢.), mucous lining partly 
congested. Considerable scorbutic rosary. 

Muscular haemorrhage (only slight). Large subpleural — 
haemorrhages. Mucous lining of the small intestine 
congested. Atrophied mandible. Considerable scor- 
butic rosary. 

Muscular haemorrhage. Atrophied mandible, loosened a 
teeth. Long bones fragile. In the knee-joints 
reddened synovia. Considerable scorbutic rosary. 

Stomach, small intestine and coecum extremely dilated, = (?) 
with congested mucous membranes; slight haemor- 
rhages in the stemach. In the coecum, mucous polypi 
(microscopic diagnosis). In some ribs thickening of 
the ¢.-ch. j. 

Muscular haemorrhages. Atrophied mandible; long =e 
bones fragile. Here and there slight thickening of 
the ¢.-ch. j. 


Scor- 
butic 
x-ray 
altera- 
tion 


A) 


b 
Micro- | ©. 
scopic B 
scorbutic} F 
alteration] 4 
- 

Hy, 

Hi,5 

= Hag 

=F Ey, 

= Hie 

=F Hus 

Si Hoo 


~ 


5O Series K. Cloudberry beverage (Rubus chamaemorus L.). 











Initial and tinal Gain or 


Animal’s no. Daily ration 


weight in gm; loss of sat Daily distribution of 
and date of ; : - | Of just im Stee ae aie 
birth 1929 length of experi- | weight in Gut rations. emarks. 
” ment in days per: cent es 





Kyo Sept: 4 | 301/440 50 d. | + 46.2 |1c.c. freshly} Weber test in faeces neg. 25th | 
2 expressed and 50th days; no clinical = 
orange juice| symptoms of scurvy. 
+ 41.4 |2 as above | Weber test in faeces neg. 25th | 
day; no clinical symptoms 
of scurvy. 


K, Aug. 6| 324/458 52 d. 


K, » 28) 308/465 53 d. EP Go rose As above. 

K, » 31] 308/429 58 d. oe 3984 gay ee 

K, .» St) 344/456 “50 d. + 32.6 {1.5 une. Weber test in faeces neg. 25th, | 
cloudberry 35th & 50th days; no clinical 
beverage : symptoms of scurvy. 


+ 32.0 |2.0 as above| Weber test in faeces neg. 25th 
& 50th days; no clinical} 
symptoms of scurvy. 

‘Weber test in faeces neg. 25th 
& 51st days; no clinical 
symptoms of scurvy. 

Weber test in faeces neg. 51st 
day; no clinical symptoms 
of scurvy. 

Weber test in faeces neg. 25th | 
&. 51st days; no clinical 
symptoms of seurvy. 

+ 30.7 [5.0 >» » Juice in 2 portions. Weber test | 
in faeces neg. 25th and 51st 
days. 

K,, » 28] 264/894 52 4d. + 4D 2 6.1. & Juice in 2 portions. Weber test 

in faeces neg. 25th and 51st 


Kip >» 9| 300/396 50 4, 


~ 


bo 
“1 


K,, » 21] 360/505 51a. | + 403 





+ 36.0 12.7 


-J 
¥ 
¥ 


Ky. July 15| 344/468 51 d. 


+ 66.7 |3. 


=I 
¥ 
Y 


K,, Aug.27 | 294/490 51 d. 


K,, » 18] 300/392 51 4. 


; days. 

Rie? 9 oy 2081886 D2. + 29. WL ee > Juice in 2 portions. Weber test 
in faeces neg. 25th and 51st 
days. 

Eve 27 | 346/492 52 d. +422 |12.3> » Juice in 3 portions. Weber test 
in faeces neg. 25th and 51st 
days. 

Kig ® OL) 842/450 52 4 + 15.6 16.6.2.» Juice in 3 portions. Weber test 
con. by 4/2 in faeces neg. 25th and 51st 
from 930th days. 
day on 

as 27 | 384/464 52 d. + 20.8 |22.3 as above] Juice in 4 portions. Weber test 
con. by 1/2 in faeces neg. 52nd day. 
from 30th 
day on 

Ky > 8} °856/205° 27d. — 42.4 — Negative kontrol. Basal diet 
+ water. 





Abbreviations. con.: concentrated; unc.: unconcentrated; neg.: negative; pos.: 














Experiments by David Palm. 51 
Experiments on all the animals begun Oct. 31, 1929. 
=e > 
ee Scar Micro- | =. 
| scorbutic| butic é B 
ee ; mee t scopic 
Chief autopsy findings alteration| x-ray ce ee 
scorbutic| 7 
(autopsy | altera. Seren ce 
findings)| tion og BS 
. pol 
No signs of scurvy. Weber test in faeces negative. - — + Ky 
Weight of spleen, 697 mgm. 
No signs of scurvy. Weight of spleen 658 mgm. = + (?) = 1s 
» > >) > > » > 7o7 mgm. — — — Ky 
> i » » » > Li? mem: ~~ Ky 
No signs of scurvy. Weber test in faeces negative. — os +P IK, 
Weight of spleen 948 mgm. 
No signs of scurvy. Weber test in faeces negative. — C2) a Ie 
Weight of spleen 918 mgm. 
No signs of scurvy. Weber test in faeces negative. -- = Se ie 
Weight of spleen 917 mgm. 
No signs of scurvy. Weber test in faeces negative. oa (2) = Kis 
Weight of spleen 1109 mgm. 
No signs of scurvy. Weber test in faeces negative. 2 =a = Kis 
Weight of spleen 839 mgm. 
No signs of scurvy. Weber test in faeces negative. -- = =e Ky 
Weight of spleen 679 mgm. 
No signs of scurvy. Weight of spleen 731 mgm. ae = = Ky; 
» > > > > > > 700 - > — = ae Ki 
_> > > » » iL 699. > a = a Ky, 
> > » » » > DID > — = a K43 
> > » Weber test in faeces negative. = — = is 
Weight of spleen 759 mgm. 
Haemorrhages in prescapular muscles, in muscles of oe aa + Koo 


right posterior crural region and in mesenterial 
glands. Considerable scorbutic rosary, loose teeth. 
Long bones strikingly fragile. Weber test in faeces 
pos. Weight of spleen 226 mgm. 





positive. 


On 
we) 


~ 


Series L. Kale (Brassica oleracea L., var. acephala D. C.); 


juice of swedes (Brassica Napus L., var. Napobrassica (L.) Peterm.); 
juice of stewed cloudberries (Rubus chamaemorus I.). 








Animal’s no. 
and date of 
birth, 1930 


Initial and final 


weight in gm; 


length of experi- 


ment in days 


L, Jan. 14] 340/555 50 
| 6} 359/568 50 
L, » 19) 809/447 50 
La — A919 4380. 950 
L; Dec. 31,} 326/500 50 
1929 
L, » 28,» | 361/494 50 
L,. Jan. 6) 330/211 72 
ii, » 14) 363/218 73 
Li, d| 420/260 31 
1 d| 383/248 34 
lig  ? . PBWIBIGI252. 40 
Lays) 2%.  OVeeTb G4 
digg (oe Bp PSBSiATG:. GO 
Ly » 18) 829/510 54 
| eee 7| 354/494 © 55 
Li, Dec. 31,| 368/525 55 
1929 

L,, Jan. 8| 325/445 54 
Ling” 8 8) 891/510 54 

eT 7| 425/545 54 
Lg, > 1b} 853/250 235 

Abbreviations. 


d. 








Gain or 
loss of 
weight in 
per cent 


+ 63.2 
+ 58.1 
+ 44.7 
+ 37.6 
-+ 53.4 


+ 36.8 
— 36.1 


=— 399 


— 38.1 


a 
I © 
bo 
“I 


+ 59.0 
+ 39.5 
+ 42.7 


+ 36.9 


+ 30.4 
+ 284 


— 29.2 


con.: «concentrated ; 


Daily rations 


1 gm. raw kale 


oy » » 
4 » » » 
8 » » » 
3 gm. boiled 
kale to 23rd 
day. Weber 


test in faeces at 
that time pos. 
) gm. boiled 
kale to 23rd 
day. Weber 
test in faeces at 
that time pos. 
7 gm. boiled 
kale to 23rd 
day. Weber 
test in faeces at 
that time pos. 


| 0 » » 


15 » » 
2 e@.e. juice 
of stewed 
cloudberries 

Cmyltgrit’), 

une. 

3.7 as above 


6.7 » » 
12.3 » » 
DOR» » 
2.4 stored, 
sweetened 
raw juice of 
cloudberries 
(‘cloudberry 


Daily distribution of 
rations. Remarks. 


Control. Basal diet + swedes 
ad libitum, 

Control. Basal diet + 5 ¢.¢. 
orange juice. 








The ‘first. 8 days, 8 mg. raw 
kale. 


After 23 days no kale but 
10 ¢.¢. stored swede juice 
for 44 days; ultimately 15 
e.c. of the same juice for 
5 days. 

2.5 twice. 24th—67th day 10 
e.c. and 68th—73rd day 15 
c.¢. stored swede juice (no 
kale). 


Kale in 35 portions. After 23rd 
day no kale but 19 ee. 
stored swede juice in 2 por- 
tions. 


Kale in 4 portions. On 21st 
day, clinical signs of scurvy. 
Weber test in faeces pos. 
from 27th day. 

Kale in 6 portions. 

Juice in 1 portion. 


Ss Se » 

+ <> > » 

>» » 2 portions. 
> 8 » 

> +> portion, 


beverage ) 
) as above a > » 
91 » >» » 2 portions. 
= Control. Basal diet + water. 
une.: uneoncentrated; c¢.-ch. ¢j.: costo-chondral 











Experiments by Gésta Atthoff. 53 
Experiments on animals 1—2 begun March 19, on the rest March 21, 1980. 
Gross Scor- ee S 
scorbutic| butic mie B 
Chief autopsy findings alteration| x-ray , Ms ab = 
(autopsy | altera- Siecen aan, si 
findings) tion = 
Normal findings. = & ee iL 
No signs of scurvy. Lungs slightly oedematous. _ -- —(?) |L, 
No gross signs of seurvy. —- ae + Ts 
Normal findings. = oe a Le 
> » - = es Te, 
5 
» » a — s Ti 
Haemorrhages around knee-joints. Muscular haemor- =i a8 if L, 
rhages. Mesenterial lymph glands saturated with 
blood. Weber test pos. in faeces. Atrophied lower 
jaw, loose teeth. Scorbutic rosary. Fragile long 
bones. 
Same findings as in no. 7. sui 2 = Ue 
Same findings as in no. 7, except that the teeth are ae = 5 L, 
not loose, and in addition there is pulmonary haemor- 
rhage. 
Subcutaneous and muscular haemorrhages. Subpleural a = a Tog 
and intestinal haemorrhages, as well as in mesente- 
rial lymph glands. Loose teeth. Scorbutie rosary. 
Fragile long bones. 
Same findings as in no. 10. ae Sag oa ii 
No visible intestinal haemorrhage. Weber reaction in =f hy + ite 
faeces green. Teeth fairly fast. Otherwise same 
findings as no. 10. 
Large areas of haemorrhage around the knee-joints, alle = le ie 
smaller ones in mesenterial lymph glands. C.-ch. j. 
thickened in several ribs. Fragile long bones. No 
teeth loose. 
No signs of seurvy. a = + Iey 
» yl » = = ar Ly; 
» ye > » — = — Tie 
» > > » ae S a Lg 
» > » Lungs slightly oedematous. a = Se Lys 
Great thickening of ¢.-ch. j., R. ¢. II (fractured by an = — (?) = : 
accident?) ; otherwise normal findings. 
Cutaneous, muscular and subpleural haemorrhages. ae + a8 i bey 
Large areas of haemorrhage in mesenterial lymph 
glands. Intestinal haemorrhages. Scorbutic rosary. 
Fragile long bones. Loose teeth. 
junction; c.: costa; R.: right; U.: unexamined; pos.: positive. 


~ 


54 Series N. Juice of stewed cloudberries (Rubus chamemorus L.). 


Juice of water cloudberries. ') 


/ 











= 
an 


_ 
ow 


ZAAZ 2 


_ 
He 


_ 
on 


— 
“1 & 


= 
oo 


Aa 


Abbreviations. U: 


Animal’s no. 
and date of 
birth, 1930 


Jan: 15 


2) 


SF Wem 3) 


CO 


Dee,.-31, 
1929 


Jan. 3 


» 12 
2 

9 

» 16 
ad te 
ys TS 
mS 
» 3 
ieee 
16 

> es 
» 4 
4 








Initial and final 
weight in gm; 
length of experi- 








Gain or 
loss of 


weight in 











Daily rati : ea: , 
- y gi eae Daily distribution of 
of juice in 


rations. Remarks. 








ment in days per cent ie 
356/548 50 d. + 54.0 | — Control. Basal diet + swedes 
: ad libitum. 

290/832 - 50 d. +14.5 |Sorangejuice} Control. Basal diet + orange 
juice. 

3(6/D82 90 d +41.5 |5 sweetened,| Control. 

raw cloud- 
berry juice 

285/306 50 d + 7.3 |1.5 juice of | Less active the last 14 days. 

stewed cloud- 
berries 

318/288 -~12 d — 94 | 2.0 as above} Bronchopneumonia. 

388/317 50 d —180 | 2.7» » | Cries out on being touched the 
36th day. Less active. 

304/416. 50d. | +868 | 3.7 > — 

348/432 Go) dd. + 24.4 0.0 » —_—— 

379/003 65 d. +474 | 6.7 » Nasal catarrh 22nd—32nd 
days. 

301/423 68 d. +27.7 | 9A » ) == 

318/472 65 d. +484 (123 > »-| Juice in 2 portions, 

337/464 65. d. +376 {16.6.9 0° Se ae > 

BzoiDoOo ‘Go a ttt 122.59 » Se ys > 

882/458 50 d. + 37.9 1.5 water eee oe 

cloudberry 
juice 

288/406 50 d + 40.9 |2.7 as above ae 

343/477 oO d. + 39.0 5.0 » » ——— 

313/454 51 d. +45.0 | 91> » | 

309/433 50 d. +401 |16.6 » Juice in 2 portions. 

321/409 34 d. +974 (223 » » | Water cloudberry 4) juice 34 
days, then the store of 
juice emptied. 

b20/198'~ 2d: d. — 38.0 — Negative control. Basal diet 


unexamined ; 


@.20h, jet 


+ water. 





ecosto-chondral junction; ¢.: costa; 


1) Water cloudberries is a literal translation of the Swedish vattenhjortron, i. @ 











Experiments by Birger Sandgren. 55 

Experiments on all the animals begun March 22, 1930. 

Gross Scor- ; Ee 

Shas, ; Micro- | &. 

scorbutic} butic .; = 

Chief autopsy findings alteration} x-ray ieee de 

“| scorbutie, F< 

(autopsy | altera- ; a 

eee oy 3 alteration | 3 

findings) tion S 

No pathological alterations. ae = = N, 

No signs of scurvy, but reduced nutrition; lungs to a se = = N, 
great extent atelectatic, with the exception of the : 

‘anterior part of the left lung; liver permeated with 
connective tissue. Weber test in faeces: green colour.) , 

Normal findings. = = = Nz 

Subcutaneous and muscular haemorrhages. Subpleural ae ae “3 Ny 
pulmonary haemorrhages. C.-ch. j. greatly thickened 
on most ribs. Bone tragility. 

Reddening of the trachea, subpleural pulmonary hae- — U N; 
morrhages; bronchopneumonia in the right lung. 

Subcutaneous and muscular haemorrhages. C.-ch. j. + | Ze N, 
greatly thickened, R. ec. ITI—IV, L. ¢. ITI—V. Fra- 
gile long bones. No loose teeth. Weber test in faeces 
neg. 

Distinct fragility of the long bones, though only at + (?) =) as N, 
the border-line between epiphysis and diaphysis. In 
other organs no unmistakable signs of scurvy. 

Subcutaneous haemorrhages. Minor haemorrhages in ae + (?) aie Nz 
mesenterial lymph glands. Slight thickening of 
ech, j. in L. ¢. IZI—IV, VI, RB. ©. Tl. Wragile 
long bones. 

Only slight bone fragility; otherwise no signs of _ + (?) a ING 
seurvy. 

No signs of scurvy. Left lung partly adherent to wall ~ _ ae Nio 
of thorax and pericardium. 

No signs of seurvy. _ _ 4o Nas 

» > » a a = Nis 

>» > 2 » — — = Nis 

Subfascial haemorrhages around knee-joints. Fragile = aa ae ING 

long bones. No discernible thickening of ¢.-ch. j. 

Congestion of vessels in shoulder muscles but not hae- - = =F Nis 
morrhages. No unmistakable signs of scurvy. 

Normal findings. a = aF Nie 
> > = = SAG Nias 
> » — — a Nis 
» » - — a INGs 

Muscular haemorrhages. Haemorrhages around knee- Sa zi =r Noo 


joints. Subpleural haemorrhages. Mesenterial lymph 
glands saturated with blood. Scorbutic rosary. Long 
bones exeedingly fragile; teeth somewhat loosened. 
Weber test in faeces highly positive. Weight of 
spleen 150 mgm. 


m.: Tight; L.: left; +: died. 


cloundberries preserved in water at a low temperature. 


CHAPTER V. 


Discussion of the Organisation, Course and 
Results of Each Series of Experiments. 


Series B. Blueberries. Aug. 9th—Sept. 27th, 1929. 


Investigator: AssArR NORMARK. 


Material: fresh, expressed blueberry juice. Berries delivered 
July 29th, Aug. 10th, 17th and 28rd from Mjoddvattnet in the 
- parish of Burtrask, province of Vasterbotten, and Sept. 9th 
from Harnosand. To some of the juice of the last delivery, a pre- 
servative was added, viz., 1 gm. sodium benzoate to each liter of 
juice. This preserved juice was not required until a few days 
before the end of the experiment. 

Beginning with a smallest initial ration of 5 ¢. ¢., a series of 
rations was organised, rising by degrees of 35 per cent. In this 
way, the following daily rations were distributed : 


By +O €.6. Bs & By 16.6 c.c. Big 5D. CoG. eons) 
Bs 67 2 Bio & By 228... > ~(con.) Bi7 74.2 » > 

Be 9.1 » Bio & Bis 30.2 > » 

B, 12.8 ~> Bu & Bis 40.7 > » 


Rations followed by the abbreviation con. (concentrated) are 
stated in terms of the volume of natural juice, but were not 
administered to the animal until after concentration in vacuo to’ 
about */, the original volume. 

Animal B,, which received the smallest ration, died of scurvy 
after 43 days. Animals B,, and B,, died of pneumonia after 22 
and 25 days respectively. B,,, which received the highest ration, 
died of acute peritonitis only 6 days before the end of the period 
of experiment. 

Of the remaining animals, only B, lost weight (19 per cent). 


57 
All the other animals fed on expressed blueberry juice not only 
lived the whole time, but also gained in weight during this period. 

The lowest ration accompanied by gross freedom from scurvy 
was 16.6 c. c., but such freedom was found in only one test animal 
(B,), while the other on the same ration (B,) exhibited a minimum 
of gross alteration. 

The smallest ration preventing all signs of scurvy, even wnder 
the microscope, was 30.2 ¢. Cc. 


Series C. Blueberries. Aug. 3rd—Sept. 19th, 1929. 
Investigator: KAru-ERIK GROTH. 


Material: fresh, expressed blueberry juice. Berries delivered as 
in series B. The juice was expressed and preserved in the same 
way as described in series B. 

Here, too, a series beginning with 5 ¢.c. was increased by 35 
per cent degrees; in addition, there were 2 animals on a smaller 
ration than 5 ¢. ¢., viz., 2.7 and 1.5 respectively. 

The different animals were given the following rations: 


Oe ks Cxo. Cg 6.7 Ct. CoF b Ey GS. C.-C. Cis | ae 

Cis rr » iH 9 ; f Cr 29 3 > (con.) Ci II Cs C: (con. ) 

Ce-5.0 > Cz ; Ci B02 > » ae ieee . 
Ce" 123005 Cis 40.7. >» » Cie : 


In this series, which was the first to be made, we were incautious 
enough to give those animals which were intended for a high 
ration the full amount from the very start. This was found, 
however, to be too great a strain on their digestive apparatus. 
Animal C,,; died after 24 hours on a juice concentrate correspon- 
ding to 74.2 ¢. e. natural juice. C,, died 5 days, and C,, 8 days 
after having every day from the beginning of the experiment 
been fed juice concentrate to an amount corresponding to 55 ¢. e. 
natural juice. C, was injured in an accident, and was therefore 
killed, on the 37th day. In C,,, owing to some disease which could 
not be ascertained at autopsy, there was a sudden loss of weight 
on the 39th and 40th days; it was therefore killed. 

The remaining animals in which there were no complications 
reacted as follows: the animals on the three lowest juice rations, 
viz., 1.5, 2.7 and 5.0 ¢.e. respectively, died of scurvy after 35, 20 
and 48 days respectively. All the remaining animals fed on juice 
lived throughout the duration of the experiment, and gained 
weight. Unfortunately, the experiment had to be shortened by 3 


D8 


days, since the investigator was then to enter upon clinical 
duties. we 

Although this series is imperfect in several respects in the larger 
rations, for the reasons explained above, it is complete with regard 
to the smallest protective rations. Tested grossly only, the minimum 
protectwe ration 1s 12.3 c. c. Microscopically, rt is an the neigh- 
bourhood of 22.3 c. c., and rather more than less, since the dental 
sections of the animal on this ration were not quite surely free of 
alteration. 


Series D. Arctic raspberries. Sept. 2nd—Oct. 22nd, 1929. 


Investigator: Bror SODERBERG. 


Material: expressed juice of arctic raspberries (Rubus arcticus 
L.). The berries were delivered from Lulea, and reached Upsala 
July 29th; Aug. Sth, 10th“and 16th; 1929. “Am total of 43 -ke. 
berries yielded 20 liters juice. Since the investigator failed to 
present himself at the time agreed on for the commencement of 
_ the investigation, the juice had to be preserved, which was done 
by the addition of 1 gm. sodium benzoate to each liter of juice. 

Since arctic raspberries (R. arecticus) are species of the same 
family as cloudberries (R. chamaemorus) and since it was known | 
from A. HOJER’s investigations that the minimum antiscorbutic 
protective ration for guinea pig of juice of the latter berry is as 
small as 3.5 ¢c. ¢., it was assumed that the protective ration would 
be low for the former as well. The schedule was therefore drawn 
up on this assumption and contains’ no very high rations, a 
circumstance which the author later had occasion to regret. 

The smallest daily ration was cautiously placed as low as 1.5 ¢. ¢., 
and from this the series was planned so as to progress upwards 
by grades of 20 per cent. The different animals thus received 
the following rations: 


Da ies-e.'c. Do. sn¥ @. € Diak OS- Cx. 

D; eet Die 4.5 » Dis aM ie ees (con.) 
De ao. Dy Bed Ae Die La ies » 
De26e > Dio 6.5 » Di, 16.0 » > 
Dees Des es Dis 193. > » 


After this series had gone on for about 20 days, it was found 
that all the animals on small rations had got scurvy, and it was 
not certain that even the animals on the highest rations would 
escape. The rations of juice were therefore altered as follows: 


a9 


D; ration altered the 26th day to 19.3 c.c. (con.) 


De » » >» > > > 93.1 » > 
Ds » » » » » ieee: > 
Dis > > Se Dulas S/o i> > 


All the animals from D, to D,, lost weight on the original 
rations, but D,, and D,, only very slightly, viz., in 51 days by 
only 1.7 and 0.s per cent respectively. D., on the other hand, 
began to gain weight after the juice ration had been increased 
to 19.3 ¢.¢., and by the 62nd day, it had gained 23.9 per cent 
of its original weight. 

Some of the animals which had lost so much weight that they 
would according to our experience have had only a few days of 
life left, were from motives of humaneness killed by chloroforming 
when their weight had decreased from the maximum by 30 per 
cent or more. This was done in the eases of D,, D,, Ds, D,,, Dy. 
and D,,. Animals D,, D,,, D,, and D,, died spontaneously. 

The autopsy showed that every single animal in the series 
presented symptoms of scurvy even to the naked eye. That the 
antiscorbutic vitamin is not, however, entirely lacking im arctic 
raspberries, is unmistakable both from the increase in weight of 
D, for a period of 62 days, and from the fact that D,, and D,, 
lived for 51 days with as little loss of weight as they did, while 
the negative controls in this series died after 28 and 29 days 
respectively. 

This series proves further that a daily ration of more than 
19.3 c. c. of the expressed juice of arctic raspberries is necessary 
even for the macroscopic protection of guinea pig against scurvy. 


Series E. Red currants. Sept. 4th—Novy. 18th, 1929. 


Investigator: RouF RHODIN. 


Material: raw, expressed juice of red currants. The _ berries 
were supplied by the Kallkallan orchards near Lulea and arrived 
in Upsala on Aug. 22nd, 29th, Sept. Sth, 12th and 14th, mounting 
in all to 24.2 ke., which yielded 9.5 liters juice. The juice of the 
last delivery amounted to 2,250 ¢. c., and was, unlike the rest of 
the juice, preserved by the addition of 1 per mille sodium benzoate. 
This quantity was intended to be used when the unpreserved 
juice had been consumed. After the 14th September, it was no 
longer possible to obtain from Lulea berries that were not frost- 
nipped. The juice from the Norrland berries was sufficient to 
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feed the animals until Oct. 13th. The further requirements in 
berries were filled by a purchase on Oct. 13th from the KrusEn- 
BERG orchards in Upland. Part of the juice of these berries was 
also preserved by the addition of 1 gm. sodium benzoate to each 
liter juice. 

Since the juice of red currants is so highly acid that large 
rations of -it might have an unfavourable effect on the animal’s 
digestions and perhaps even metabolism, it was thought suitable 
to undertake a partial neutralisation. After it had been ascertained 
that 100 ¢. ec. of the juice could completely dissolve at most 2 gm. 
dehydrated calcium carbonate, it was so arranged that, shortly 
before giving the juice to the animals, each 100 e. ¢. of it was 
thoroughly mixed with 1.s gm. calcium carbonate, after which the 
mixture was stirred until the calcium carbonate was completely 
dissolved. : | 

This red currant juice could not be concentrated like other 
juices. When we tried to concentrate it, it became so thick that 
it could not pass through the pipettes. In order to administer 
‘the larger rations, it was therefore necessary for the investigator 
to feed the animals with juice five times daily. 3 

This series of experiments was made at the Hygienic Institute 
of the University, which was at that time not equipped with an 
automatic refrigerator, but merely with an ordinary ice-box. 
Without the author’s knowledge, the unpreserved juice had at 
the beginning of the experiment been stored in this ice-box instead 
of in a refrigerator before being fed to.the animals. During this 
period, pronounced symptoms of enteritis developed in several 
of the experimental animals, probably because the temperature 
of the ice-box was not low enough to prevent fermentation. As 
a result of this occurrence, no less than 7 animals were affected, 
and had to be withdrawn and replaced by new ones. Owing to 
the difficulty of obtaining a sufficient number at one time, the 
investigator was compelled to put in substitutes on two separate 
oceasions, 4 animals the 17th September and 3 the 27th. These 
new animals were also fed for a period of 50 days. In the table 
following, the withdrawn animals are not included. The numbers 
given the animals, owing to these arrangements, do not reflect 
the progressive increase of the rations. 

The juice was given in rations increasing by grades of 25 per 
eent, as follows: 


G1 


Ray 15 C26. Fi29 «64.6 C. CC. Eig -14:0¢..6. 
Fos 1.9 >» Boe 0b. > Eos. 17.5. .> 
Ee 2.3 » Bus 7.5 > Eiuc6 Pai BES » 
Ey 2.9 ‘> Eis 8.9 > Fog 248° > 
Region? -> His 11.2 > Fig 34.1 ‘> 


None of the animals died of scurvy in the course of the 
experiment (90 days), but those on the lowest rations of 1.s, 
1.9, 3.7 and 4.6 c. ce. lost weight by respectively 25, 26, 7 and 6 
per cent. The animal on a ration of 2.3 ¢. ¢. had the same weight 
at the end as at the beginning. 

In the animal on a ration of 7.5 c. ¢., there were at autopsy no 
longer any signs of scurvy visible to the naked eye, nor were 
there any such changes in the radiogram of the costochondral 
junctions. There were, however, microscopic dental changes. 

The lowest ration leading to absence of scorbutic symptoms in 
all three methods, even the microscopic one, was 8.9 c. c. But 
there were three animals out of five on larger rations which on 
microscopic examination were not free from signs of scurvy. In 
one of these, E.,, the explanation is obvious. This animal passed 
through pregnancy and had a miscarriage, thus requiring extra 
vitamin C for its foetuses. E,,, however, which was getting 11.3 
e. «. and exhibited the best gain in weight of all the animals, 
also presented microscopic signs of dental scurvy. The same was 
true of E,,., which had the second highest ration (no less than 
27.3 e. ¢.). The most probable explanation is in the author’s 
opinion that these animals with a microscopic scorbutic reaction 
in spite of a high juice ration must before their delivery for the 
experiment have been on a diet with an inadequate content of 
the antiscorbutic vitamin. If this is the ease, it follows that the 
microscopic criteria are completely reliable only when the 
investigator has from the start himself fed his animals on a 
diet guaranteeing an adequate intake of vitamin C. , 

Proceeding from the assumption that the lowest ration of red 
currant juice leading to entire absence of microscopic as well as 
eross signs of scurvy is the smallest protective ration, then this 
will amount to 8.9, 1.e. practically 9 ¢. ce. 


Series F. Common raspberries. Sept. 29th—Noy. 22nd, 1929. 
Investigator: OSWALD BJORKQUIST. 


Material: fresh, raw, expressed raspberry juice, and preserved, 
raw raspberry juice (for manner of preservation, see below). 
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According to the Chief District Gardener of Lulea, the rasp- 
berry crop in the district of Norrbotten had miscarried in 1929. 
From the Norrland Nurseries in Harnosand, however, in the 
county of Vasternorrland, we received a total of 13 ke. of berries, 
delivered Aug. 24th and 29th, from which preserved raw juice 
was prepared. The further requirements in berries were filled 
by purchases in Upsala. The fresh expressed. juice, which was 
prepared for only a few days at a time and stored in a refrigerator 
without any preservative, was obtained exclusively from Upland 
berries. In all cases, cultivated red raspberries were used. 


Preparation of presserved raw raspberry juice (»raspberry 

beverage»). 

Six kilograms of well-cleansed and picked-over berries are thoroughly 
crushed in a berry mill with rifled wooden cylinders (in private house- 
holds, the berries may be crushed with a wooden masher in an enamel- 
ware vessel). The berry mash is stirred with 2 liters water in which 
10 gm. tartaric acid has been dissolved. This mass is then poured into 
- stoneware jars, and allowed to stand in a cold cellar for two days, in the 
course of which it is occasionally stirred. At the end of the two days, 
the juice is strained through a cloth and measured; 350 gm. castor sugar 
and 1 gm. sodium benzoate dissolved in as little water as possible are 
added to each litre of juice. The mixture is then stirred without pause 
for one hour, after which it is poured into sterilised bottles and stored 
in a refrigerator. This juice has a very fine berry aroma. 


For the raesons given above (p. 11), the original SHERMAN 
basal diet was used in this series, since it ineludes a highly 
sweetened product. 

With regard to the number of animals fed with the two 
different materials used in series F’, it is to be regretted that the 
number on fresh expressed juice wos too smal. This number 
should have been larger, and the rations should have risen, as in 
the case of blueberry and red whortleberry juice, by grades of 
35 per cent each. 


Fresh, raw natural juice was given as follows: 


Py We Cie; Fe 3 t.¢:> Re 20 0. Cee Acc: 


Raspberry beverage was given as follows: 


Fio 2.8 ¢..€. Fy & Fis. 1.6 ©. €. Fis & Fig 17.1 ¢. c. (con.) 
Fu oA *S Fo & Fua iu es Fy & Fis 25.6 » » 
Fie 5.1 > 
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The juice given to animals I',.—F',, was coneentrated im vacuo 
but corresponded to the volume in unconcentrated juice given 
above. 

Animal F’,, on the lowest ration (1.5 ¢. e.) of natural juice, and 
animals F, and F,, on the lowest preserved juice rations (2.3 and 
3 ¢@. @. respectively) lost weight in the course of the experiment. 
All the others on juice gained weight. 

The lowest ration of fresh raw natural raspberry juice at which 
there were no signs of scurvy in any of the three methods of 
testing was 6 c. c. The lowest ration of the raspberry beverage 
which had the same effect was 17.1 c. c. The difference between 
this and the nearest lower ration giving no protection, viz., 11.4 
c. @., 1S great, and it is possible that the real minimum protective 
ration is closer to 11.4 than to 17.1 ¢. ¢. But even if this should 
be so, there is nevertheless no satisfactory agreement between the 
effects of the preserved juice and the fresh. In consideration of 
the value obtained for the fresh juice, it might have been 
expected that the corresponding value for the preserved juice 
would not go above 10 ¢. ¢. Since, however, the berries from 
which the two kinds of juice were prepared were of different 
kinds and origin, the most likely explanation seems to be that 
those from which the fresh juice was prepared (of a kind called 
Krusenbere Hornet), which were much larger and slightly more 
acid in taste than the Norrland berries used in the preparation 
of the preserved juice (from older bushes of the Marlborough 
species), were also to no small degree richer in vitamin C than 
the latter. 


Series G. Red whortleberries (Vaccinium vitis idaea L.). 
Oct. 13th—Nov. 21st, 1929. 


Investigator: BEeRTIL HAMNE. 


Material: expressed juice of red whortleberries. The berries 
were delivered from Lulea Sept. 13th, 17th, 20th and 23rd, and 
amounted to 109 kg. yielding 49 litres of juice. This juice was 
stored in a cellar at 12° C. in sterilised, 10-litre demijohns, and 
remained free from fermentation without any preservative for the 
whole time of storage. The daily rations began with a minimum 
of 3.7 ¢. @, rising by progressive steps of 35 per cent. 

The animals in this series were given the following rations: 

Gra c. C. Go and Giy 12:3° ec. Gas and Gis 223 C=c. (COm,) 

Gy, 6.7. » Gus 16.6 >» Gas 503° > > - 

Gs 91 » 
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G,, received a ration beginning with 16.6 ¢. ¢. the first day and 
increasing successively until it reached 40.7 ¢. ¢. on the fourth; 
this amount was then kept unchanged until the 22nd day, when 
it was further increased to 55 ¢. e. and kept at this level for the 
remainder of the experiment. | 

G,, got 16.6 ¢c. ¢. the first day, and then rising’ daily rations 
until 40.7 ¢. ¢. was reached on the fourth day and kept at this 
level for the rest of the experiment. 

G,, gota juice quantity’ of 16.6 c. c. the first day, rising by. 
steps to 55 ¢. ¢. on the fifth day and remaining at this level for 
the rest of the experiment. 

The ration for G,, rose in the first four as from<16.¢ ¢-E 
to 40.7 ¢. ¢, but because the animal. lost much weight during 
these days, its-ration’ had to be -reduced_ifor- the rest. of tite 
experiment to 16.6 ©. ©. 

G,, started in on a ration of 16.6 ¢. c, to rise in the course 
of 7 days to 74.2 ¢. ¢«. This ration was then unchanged for 
another 7 days, but the remaining 27 days, it had to be reduced 
‘sto bbe, |, 

All the animals from G,, to G,, inclusive were given juice 
concentrated im vacuo. 

In order to diminish any possible injurious effects on the 
digestion and metabolism of the animals of the large quantities of 
acid in the red whortleberry juice, part of the acid was neutralised 
for all the animals getting the concentrate. This was done as 
follows: before the concentrated juice was administered, 17'/, per 
eent of its own weight of calcium carbonate was added and it 
was then filtered through a cellulose filter in a porcelain funnel. 
The unconeentrated juice given to animals G,, and G,, was partly 
neutralised in the same way. 

Animals G,, G,, G,, G, and G, were given the unaltered juice. 

All the animals on red whortleberry jwce im this series dred 
before the end of the experrment (50 days). 


Series H. Red whortleberries (Vaccinium vitis idaea L.) 
Oct. 26th—Dee. 8th, 1929. 
Investigator: GEORGE WIDMARK. 
Material: expressed red whortleberry juice. The berries were 
delivered, prepared and stored as in series G. 
As in the previous series, some of the higher rations could only 
be given in vacuum-conecentrated form. 
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All the larger rations of juice were, in order to protect the 
animals’ digestions, partially neutralised before administration. 
Two different methods of neutralisation were employed. 

1. Calcium carbonate. A quantity of concentrated juice, to be 
consumed the same day, was placed in a graded eylinder, and 6 
gm. calcium carbonate added for each 100 ©. ¢. concentrated juice. 
The cylinder was shaken repeatedly in the course of an hour until 
all gas formation ceased. The contents were then filtered by air 
suction through no. 3 filter paper, leaving behind in the filter a 
thin layer of a sticky mass ranging in colour from blue to reddish 

purple. Immediately after this filtration, the filtered juice was 

red. On being stored for 24 hours in a refrigerator, it gradually 
turned blue. Repeated quantitative analyses of the filtered juice 
showed that it contained in solution practically all the calcium 
that had been added, or, expressed in terms of calcium carbonate, 
6 gm. to each 100 e. ec. concentrated juice. 
2. Sodium bicarbonate. A quantity of concentrated juice 
intended for consumption the same day was in the same way’ 
as described in 1., mixed with 8 gm. sodium bicarbonate to each 
100 ¢. ¢. concentrate. Gas formation ceased earlier in this case 
than in 1. No filtration was done. The change in colour to 
blue described in 1. frequently appeared here immediately after 
the addition of the bicarbonate. 

Incomplete neutralisation with sodium bicarbonate was carried 
out on the juice given to H,,, H,, and H,,. With this exception, 
all the animals from H,, to H,, inclusive were given juice par- 
tially neutralised with calcium carbonate. 

By means of a quinhydrone electrode, the hydrogen ion 
concentration of the solutions was electrometrically determined 
both before and after the partial neutralisation. The following 
results were obtained : 


Matera CMOTOSSOM, NUNC ect se dcssarcr ee ds aha epee aus tet reLe ee pH 2.521) 
Ear CONCCMEPALCUS JULCC-.itiaiy: Wa Sots eared a oe elmira oe aan ee > 2.564) 
3) Filtrate of the concentrated juice partially neutralised with 

CAC Ce ied SS OO ee EAL Ry ota NED eS >» 4.05 
A At poOin-O1 Mbransitigm 1 rom TOG tO), DIU wa. sores 34-6 neta one. ees » 4.96 


In this series of experiments, the rations increase, beginning 
with a minimum of 3.7 ¢.¢., by grades of 35 per cent. The following 


1) The small difference in pH value between concentrated and natural 
juice seems to show that some volatile acid has evaporated in con- 
centration. . 
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rations were given, all of them, including those of concentrated 
juice, expressed in terms of the unconcentrated: 


HS So Gr. He -i2s “e. ¢ Hye 22.2 C2¢.. (CON) 
H; 520° > Hy 16.6 » Has 26.6 » » 
Hg6.7 —» Hig 26.6 -%- (con:) His. 302 > > 
Hz 9.1, >» Hy 19,4. > » Hee 30.20 > » 


For H,,, the ration of 16.5 ¢: ¢. the first day was increased by 
successive steps to 40.7 on the fourth, and this ration was then 
retained without alteration. 

The rations of H,, and H,, were raised from 16.6 ¢. ¢. the first 
day to 95.0 ¢.¢. the fifth, and this ration was retained without 
change. 

The ration of H,, was raised by successive grades from 16.6 ¢. ¢. 
the first day to 74.2 the sixth, remaining at this level from then on. 

H,—H, incltsive were given fresh unconcentrated juice. H,,— 
H,, inclusive all got their juice in concentrated form. 

All the annmals on red whortleberry jwice in this series died of 
scurvy before the end of the experiment (50 days). 


When the results of series G and H are compared, the most 
striking feature, beyond what has already been summarised above, 
is the fact that G,, and G,, lived 37 days each, and H,, 36, since 
this exceeds by 7 and 6 days respectively the longest lifetime oc- 
curring in any of the negative controls with an initial weight of 
'/, kg. in the entire investigation. The longest life on a diet en- 
tirely lacking vitamin C was 30 days, and was found in only one 
negative control, viz., G.,). The fact that G,,., G,, and H, thus lived 
about a week longer seems entirely to justify the conclusion that 
there must be some traces of vitamin C in red whortleberries. (The 
fact that H,, lived for 39 days is of no significance since this ani- 
mal had an initial weight of 450 em., a weight which was indeed 
in contradiction to our rules, but was in this ease taken on purpose. ) 


Series K. Cloudberry Beverage (Rubus chamaemorus L.). 
Oct. 3lst—Dec. 21st, 1929. 


Investigator: DAvm PALM. 

Material: raw, sweetened cloudberry juice (»cloudberry bever- 
age»). It was not considered necessary to investigate the minimum 
protective ration of the natural unswetened expressed juice, owing 
to A. H6JER’s previous determination of it (4). 

The original Sherman basal diet was used in this series. 


Recipe for sweetened, raw cloudberry juice (»cloudberry 
beverage» ).”) 


Six kilograms cloudberries are crushed with a wooden masher in an 
enamel-ware vessel. To this mash 2 liters water are added, containing 
10 gm. tartaric acid dissolved in advance, and the whole is stirred well. 
The mass is then poured into a stone jar which is allowed to stand in a 
cold cellar 2 to 3 days, in the course of which it is repeatedly stirred. At 
the end of this period, the mash is strained through a cloth. The juice 
obtained thus (which is not clear) is measured, and to each liter of juice, 
300 gm. castor sugar is added, and the whole stirred uninterruptedly for 
one hour. This sweetened juice is then poured into sterilised bottles and 
stored in a refrigerator. 


The bottle is to be shaken each time before using. 
The following rations of this sweetened juice were given: 


Roe ts5210 20. Has 3.756; C. Ka 12.3 @nc. 
Kig 2.0 > Ka d.0 > Kig 16.6 » 
Kus 2.7 >» Kas 6.7 > Kio 223 » 
Kes 28 > Kee Ot s 


-With the exception of K,, and K,,, the juice was administered 
in unconecentrated form, but even these animals were only from 
the 30th day on given the juice concentrated in vacuo to half its 
original volume. 

Four animals in this series were given the following rations of 
expressed orange juice in order to verify where the minimum pro- 
tective ration of this antiscorbutic, in our investigation regarded 
as the normal one, lay in microscopic examination. The following 
rations were given: 

Ke i 6... Keane. Kees @.1e. Ky 4 6.6. 


All the animals on cloudberry juice gained weight continuously 
throughout the period of experiment. At the autopsies after the 
termination of the experiment, there was no scorbutic alteration 
visible to the naked eye even im those animals which had been on 
the lowest rations, viz., 1.5 and 2 c.c. respectively. But there 
were undoubted microscopic scorbutic changes in the teeth of 





1) In preparation for household use, the following alterations should be- 
made: tartaric acid, 60 gm. instead of 10, as here. When then juice is 
stored in an ordinary cellar instead of in a refrigerator, add 11/. gm. 
sodium benzoate, dissolved in as little water as possible, for each liter 
sweetened juice. The quantity of juice may conveniently be increased 
(though with a corresponding decrease in the vitamin C concentration) 
by the addition of 3 liters water instead of 2. Served as a beverage, 
with at least as much water as juice, this mixture has a fine aroma of 
berries. 
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those on the lowest rations, in spite of the facet that they gained 
more than 30 per cent in weight in 50 days. 

The lowest ration of cloudberry beverage at which no microscopic 
alteration in the teeth could be discovered was 3.7 c. c. According to 
our calculations, this corresponds to about 3 ¢. ¢. of natural express- 
ed cloudberry juice, i.e. a little less than the protective ration 
given by HoJrr (4), which amounts to 3.5 ¢.¢c. If the smallest 
microscopically determined protective ration of expressed cloud- 
berry juice may be as low as 3 ¢. ce. (which is apparently possible 
some years), then the conclusion may be drawn that such natural 
cloudberry Juice is an equivalent antiscorbutic to natural orange 
juice [the value of which, given as 3 ¢c.c. by HOJER and WESTIN 
(20), has been confirmed by this series], and that cloudberries 
are fully as valuable as oranges in protecting against scurvy. 


Series L. Kale (Brassica oleracea L., var. acephala D. C.) and 
cloudberry porridge (»myltgr6ét») (Rubus chamaemorus L.) 


Investigator: GOsTA ATTHOFF. 


Material: fresh, green kale, boiled for 20 minutes; myltgrot, 
the cloudberry preserve boiled in open vessels, common in Norr- 
land, especially Jamtland. 

It was our object to examine kale from Norrland which had been 
exposed to, as well as harvested in, frost. This plan could not be 
carried out, as the order contracted for in Norrland could not be 
filled. Instead, the kale had to be purchased in middle Sweden, 
and was delivered by the Nordiska Kompaniet, Stockholm. It had 
been harvested in winter, and no doubt more or less exposed to 
frost, but no definite information as to this was to be obtained. In 
order to guarantee the effects of a certain period of frost, the kale 
was stored for ten days after its delivery at the Physiological In- 
stitute in a refrigerator at a temperature of between —2 and —4°C. 

Four animals were given raw kale stored in this way. The leaves 
were cut in strips and weighed, after which they were placed in 
the food trays. The entire ration was always promptly eaten. 


The boiled kale was prepared as follows: a small quantity of leaves, 
about as much as would be required for 5 or 6 days, were freed of coarser 
fibres and ground 5 or 6 times in an electric chopper (household model). 
This ground mass was weighed in small portions, placed in a fire-proof 
porcelain dish and steamed in a sterilising apparatus for 20 minutes. 
When it had cooled, the kale was weighed again, showing that water had 
been absorbed. It was then passed through a fine steel sieve. Of this 


69 


strained mass, the required daily quantity was weighed off, wherein allo- 
wance had to be made for the water absorbed in boiling. This quantity 
was then mixed with three parts water and */y per cent salt added for 
the taste, and fed the animals through a pipette. All the boiled kale was 
stored in a refrigerator. 

The cloudberry porridge (myltgrét) is prepared from cloudberries by 
boiling them for 40 to 60 minutes with a small amount of water in an open 
vessel. In households, it is usually stored in wooden kegs in the cellar. 
For the same reason that the biological tests of the berries in this 
investigation were made on their expressed juice, and in order to have 
comparable material, we prepared expressed juice from the cloudberry 
porridge. As it was too thick, however, to give a sufficient quantity of 
juice, we diluted it first with water. We mixed 85 parts (24.4 liters) 
.cloudberry porridge with 15 parts water (4.3 liters), stirring it to make 
a homogeneous mixture, and strained it through a cloth in a berry 
press. This expressed juice was then stored in a refrigerator at a 
temperature of from + 1 to + 4° C., and is in the following always 
referred to as cloudberry porridge juice. 


The following rations of the foodstuffs in question were given: 
how kale: di, Jem. +47 em: 4 om; 1, 8 om. 
Kale boiled 20 minutes (the weight given is that of the raw kale) : 
eo Oil. bet ome et vom. oly, 0) omy ale ermnc.. 
Oloudverry oorridge juices ti, 2.0 ¢.¢.: i. 3.7-e 0.5 lig 6.7 6. €.; 
1 ped Pee ORE (get Bags acne PETC 
Cloudberry beverage (prepared according to the recipe given 
p. 67, though with the addition of 1:1000 sodium benzoate 
and stored in a reirigerator for 7 months) : Li, 2.7. c_¢.; li, 9 ¢. ¢; 
| eee ee 
The experimental results of this series show that the minimum 
ration of raw green kale harvested in winter and giving protection 
against microscopic scorbutie alteration is 4 gm. Al/ of the animals 
recewing the boiled kale died of scurvy before the end of the ex- 
permment. Since even the animal on the highest ration, 15 gm., 
presented scorbutic symptoms visible to the naked eye at autopsy, 
this ration is by no means a sufficient protection for guinea pig. 
The cloudberry porridge juice had the following effects: The 
smallest ration preventing macroscopic scurvy was 6.7 ¢.¢. The 
microscopic symptoms did not disappear until a ration of 22.3 
e.c. was reached. The next lower ration, 12.3 ¢.¢., gave no such 
protection. The protective ration of cloudberry porridge juice 
probably can not, therefore, be placed at less than the mean, 1. e., 
17 e.e. Allowing for the dilution of 85:100 in the cloudberry 
porridge (see above), 17 ¢.c¢. of this Juice corresponds to about 
14.5 ¢.¢. of the juice of the undiluted porridge. Since the mini- 
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mum protective ration of the juice of fresh cloudberries according 
to H6JmR’s determination is 3.5 ¢.¢., the conelusion may be 
drawn that the vitamin C content of undiluted cloudberry por- 
ridge is about 4 times less than that of the same volume of mashed, 
ripe, fresh cloudberries. 

The cloudberry beverage stord for 7 months ‘did not give 
full microscopic antiscorbutiec protection to animal L,, in-a 
daily ration of 5 ¢.¢., but in the next series, it did protect 
N, on the same ration. The true microscopic protective 
ration may therefore be regarded as slightly more than 5 ¢. ¢., 
probably closer to 6. Since the corresponding ration of this juice 
after only one month’s storing in series K was 3.7 ¢. ¢., the vitamin 
5 eontent when storage lasted half a year longer was thus dimin- 
ished to about 60 per cent of what it had been after one month. 


~ 


Series N. Preserved cloudberries (Rubus chamaemorus L.) 


Investigator: BIRGER SANDGREN. 


Material: cloudberry porridge (myltgrot) and water cloud- 
berries (vattenhjortron). — ; 

For the preparation of cloudberry porridge and its juice, see series 
L. »Water cloudberries» are prepared as follows: ripe berries are filled 
into large glass bottles, after which water is poured in up to the neck; 
then the bottle is corked.: This preserve is said to be in use im the 
Lappland districts, but it could not be procured there. However, we 
obtained for the investigation 9.5 liters water cloudberries from Alvdalen 
in Dalecarlia. . 


When the water cloudberries were shaken out of the bottles, 
this preserve was found to have consistency of a masch which 
was thinner than cloudberry porridge, and yielded juice without 
any dilution with water. In straining through a cloth in a berry 
press, we obtained 2.9 liters juice which in the following we eall 
water cloudberry juice. It was stored for the period of the 
experiment in a refrigator at a temperature of from +1 to 
tA G, 


In this series, the following rations were given: 


»Cloudberry porridge» juice: 


N, LB: ence Ng 5.0 1026: Niu 12.3 °26..6: 
Ns 2.0 > Nog. ogy =o Nie 16.6 » 
Ne fotos Niage Ol eS Nis 22.38 > 


N, Saale. 





Water cloudberry juice: 


Nia 1.5 ¢c.¢. Niz 9.1 cc. 
Nis aE ae: Nis 16.6 » 
Nie DO » Nio 223 » 


N,; died of pneumonia. All the other animals on juice lived 
until the end of the experiment, and all but N, gained weight. 

In these preserved cloudberries, the minimum protective 
_ ration of the juice based on microscopic inspection of the dental 
structure is very much higher than that based on the macroscopic 
post mortem findings. No less than 16.6 c. c. water cloudberry 
quice and 22.2 c. c. cloudberry porridge juice was required to 
ensure freedom from scorbutic symptoms to all three methods of 
investigation. Gross protection, on the other hand, was reached 
by 2.7 ec. ec. water cloudberry juice and 6.7 ¢. ec. cloudberry porridge 
juiee. 

On the basis of the latter values and of determinations of the 
solids in the preserves in question, an approximate calculation 
may be made of the relative antiscorbutic value of cloudberries 
preserved as »cloudberry porridge» and as »water cloudberries». 

Prof. C. T. Morner has had the kindness to determine, at my 
request, the percentage of solids (dry ingredients) in two general 
tests, one of cloudberry porridge, diluted 85: 100, as in series UL, 
and one of water cloudberries. The results were the following: 
diluted cloudberry porridge, 12.71 per cent solids; water cloud- 
berries, 13.03 per cent; if the dilution of the cloudberry porridge 
is allowed for, the value obtained for solids is 14.99 per cent. The 
ratio between the antiscorbutie value of the two presserves, when 
reduced to the same amount of berries (solids) may be expressed, 
according to these results, as 


cloudberry porridge 2.7 * 85.01 & 13.03 0.5 
ee aie ae pave 

water cloudberries 6.7 <X 86.97 &K 14.99 

In other words, when cloudberries are preserved as »myltgrot» 
ther antiscorbutic potency ws definitely lower than when they are 
preserved as water cloudberries. 


CHAPTER VI. 


Supplementary Investigations not Financed by 
the Royal Medical Board. 


In the great forests of Upper Norrland, it still happens that 
timbermen must work at such great distances from inhabited 
communities that they are compelled to take supplies for as long 
as a week at a time. Since milk is one of the principal sources 
of vitamin C in the diet of the population of this part of the 
‘country, and since milk cannot be stored for a week without 
turning sour, it seemed to the author important to ascertain the 
vitamin C content of sour milk. This question 1s, moreover, of 
importance for other parts of the country as well as for Norrland, 
since sour milk is an important item in the summer diet of 
practically all of Sweden. 

From May Ist to June 30th, 1930, the author organized an 
investigation into the minimum antiscorbutic protective rations 
of fresh and sour milk respectively with precisely the same 
technique as that employed in the study of berries. The animals 
were given the milk through pipettes. Nine guinea pigs of about 
the same age and weight were selected, and five of them were 
given fresh milk obtained from a well-managed farm in rations 
of 20, 30, 40, 50 ‘and 60 ¢. ¢. respectively, while four animals 
received respectively 30, 40, 50 and 60 ec. e. of the same milk after 
it had been turned sour by the addition of a pure culture of 
lactie acid bacteria (Flora Danica) and stored for 24 hours in 
a thermostat at a temperature of 20° C. In both cases the milk 
had previously been separated at the Physiological Institute. 

This investigation of sour milk, which has already been 
described in an earlier paper by the author (21, pp. 262—263), 
led to the conelusion, briefly stated, that when fresh milk is 
soured by inoculation with lactic acid bacteria, the sour milk 
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thereby obtained is not inferior to the fresh in its vitamin C 
content. . 

From January to April, 1931, Prof. C. Nasutunp ,(22), then of 
the Hygienic Institute, Upsala, studied the vitamin C content of 
raw mash of red whortleberries. (The Physiological Institute lent 
coops and undertook the autoclaving of milk powder and the taking 
of breast-plate radiograms.) Since B. HaAMNE and G. WIDMARK 
as early as 1929 demonstrated in series G and H that from 55 to 
- 74 ¢. ec. of red whortleberry juice was insufficient to protect from 
scurvy guinea pigs with an initial weight of */, kg., NassuLUND 
found that protection agaist scurvy could not be obtained by 
a daly ration of 50 gm. crushed berries, which was fed to the 
ammals drrectly. 

C. N&SLUND’S investigation has further interest through the 
results obtained in two animals serving as »Schadiguneskontrollen». 
Of these, one was given a daily ration of 50 em. red whortleberry 
mash plus 4 ¢. ¢. orange juice, and the other 50 ¢.c. red whort- 
leberry juice plus 4 e¢. e. orange juice. The acid of the red 
whortleberry mash and juice was not neutralized. The animals 
died after 40 and 38 days respectively, having exhibited chiefly 
intestinal symptoms and signs of progressive feebleness. Yet they 
were protected from scurvy by the orange juice. 

Since the main investigation did not include tests of black 
currants because of their very limited cultivation in Upper 
Norrland, the author attempted to fill this gap by subjecting 
the black currant’ to vitamin C tests lasting from August 29th 
to Nov. Ist, 1932. Twelve animals were placed on the following 
rations : 


Ts 0.5 gm. Tos 1.5 gm. Too 4.0 gm. 
Top 05. > Te 35 4.0. > 
Tiss 1.0 » To 2.5 » Bex 6.0 > 
eos dO Tos rises ss 6.0 >» 


The berries were crushed to a fine mash together with the skins 
and pips, and mixed with two parts water, producing a very 
thick liquid which it was possible to give the animals through 
pipettes. The same diagnostic methods were employed, and were 
earried out just as thoroughly as in the principal investigation. 
Detailed post-mortem examination was made, radiograms of the 
breast-plates were taken, and histological sections of the teeth 
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prepared and searched for microscopic eriteria of scurvy. The 
hitherto unpublished results were the following: 

In animals on a ration of 0.5 gm. of the berry mash, there were 
no haemorrhages, and of macroscopic signs of scurvy, there were 
only very slight enlargements of some of the costochondral 
junctions. . 

Microscopically, there were mild symptoms of scurvy in rations 
of up to ls gm., but there were none at 2.5 gm. The minuomum 
protective ration of black currants according to microscopic 
criteria was therefore estimated to be 2 gm. 


CHAPTHR. Vit: 
Numerical Results and Theoretic Conclusions. 


This investigation of the berries of Norrland is probably the 
first in which accurate parallel determinations were made for 
a large number of vegetable substances of the minimum antiscor- 
butie protective ration for guinea pig, on the basis of both gross 
and microscopic eriteria. It therefore appears justifiable to 
develop here a few methodological points of view which resulted 
from the practical experience gained in the now completed 
investigation. The extraordinary susceptibility — first observed 
by Zitva & Weis (23), later strongly emphasized and made 
use of for methodological purposes by HosEerR & WESTIN (20) — 
which is shown by the finer structure of guinea pig teeth to an 
inadequate supply of vitamin C was in our investigation found 
to be particularly pronounced in the narrower part of the pulp 
of the molar teeth. This great susceptibility in the test object 
does not exclusively and under all conditions constitute an 
advantage. It also causes the investigator certain difficulties, 
especially since already existing changes are hardly reversible in 
the 50 days constituting the duration of the experiment. If a 
technique based on the microscopic criteria of the dental structure 
is to be reliable, it is therefore necessary that before the beginning 
of the experiment, the animals should have been kept on a diet 
containing enough vitamin C to prevent the development of such 
structural changes as are caused by vitamin C deficency. It is 
no doubt hardly possible to guarantee such a condition unless 
the feeding of the animals is personally supervised by the 
investigator from their birth to the time of the experiments. This 
has not, to be sure, been done in our investigation. In view of 
the expense, we have had to restrict ourselves to buying animals 
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from a breeder of known reliability, who: included swedes in the 
animals’ diets to the extent desired by the animals themselves. 

The microscopic dental method is to be given preference chiefly 
in the determination of the antiscorbutic value of such substances 
as are rich in vitamin C. A substance with as small a content 
of vitamin C as blueberry juice is not far. within the limits of 
usefulness. of the microscopic dental structure-method. Applied 
to substances with a still smaller vitamin C content, the method 
hardly supplies any information beyond what can be obtained 
by the macroscopic technique of investigation. 

The author has not undertaken special research into this 
particular point, but he has gained the impression that the 
microscopic method hardly gives results which are very much 
more accurate, when expressed in per cent of the weight or 
volume of the ascertained protective ration, than the gross method. 
The advantage of the microscopic determination wm this series of 
experiments lies in another field, namely, in that the results may 
be employed in the calculation of the mnimum antiscorbutic 
‘protective ration for man. To the best of my knowledge, there 
is no other method for such a calculation based on experimental 
results than that devised by the author (21, pp. 258—261), 
according to which a human adult weighing 60 keg. requires a 
daily antiscorbutie ration which is 14 to 20 times that of a 
vuinea pig. We have in this method regarded the normal strength 
of the skin capillaries as a criterion that the human being is 
protected. If any of the criteria of scurvy in guinea pig can be 
compared in sensitiveness with incipient reduction of the capillary 
streneth in man, it should in that case be incipient microscopic 
changes in the structure of the teeth. An exactly equal degree 
of sensitiveness in these two reactions In man and in guinea 
pig may obviously not be expected, but only an approximate 
correspondence, which is sufficient, however, in view of the 
approximate character of the method of estimation. 

The 10 series of this investigation have as their chief result 
given us a knowledge of the numerical values of the minimum 
antiscorbutic protective ration for guinea pig, both as it is found 
exclusively on the basis of the macroscopic eriteria discernible at 
autopsy (protective ration M), and as it is found in the observa- 
tion of microscopic structural changes in the animals’ teeth 
(protective ration uw). To facilitate a survey, these results are 
tabulated. 


Minimum antiscorbutic protective rations for guinea pig. 


Series Tested foodstuff M ration wv. ration 

B Blueberry juice (na- LG.6yC.c: 30 CC; 
tural) 

C Same as B 12.87 223 > 

B © » aie mean 14S > mean 26 » 


D Arctic raspberry slightly > 19 » 
juice (natural) 


E Red currant juice C5» 8.9 » (—14.) 
(natural) 
F Raspberry juice (na- = 6 » 6 » 
tural) but 3 » 
sat »Raspberry — beve- ite ale 17.1 > 
rage» 
G Red ~~ whortleberry == OO: = 
juice (natural) 
H Same as G > 74 
K »Cloudberry beve- 
rage» (stored one pee ie A 
month) 
L Raw kale, harvested aan ay. 4 em 
‘ in winter and ex- 
posed to frost 
L Kale boiled for 20 == AY 9 =a 
minutes 
L »Cloudberry  por- On CHC: 20S “CC: 
ridge» juice 
L, N »Cloudberry beve- ley iene 6 » Cy pe 10) 
rage» (stored 7 
months) 
N »Cloudberry  por- 6.7 > 22.3 » 
ridge» juice : 
N »Water cloudberry» 2» 9.1—16.6  » 
juice mean 12.8 » 


To get practical results, the minimum protective ration for 
gsuinea pig ascertained microscopically is multiplied by from 14 
to 20, according to the method given above, in order to find 
the minimum protective ration for a human adult weighing 60 
ke. From the values of the natural berry juices, the minimum 
antiscorbutic protective rations of the fresh, whole berries, as 
well as of the raw berry mash, are calculated by proceeding from 
the content of water in the berries, and the assumption that the 
watersoluble vitamin C is equally distributed in the total water 
content of the berries. For the hypothesis that vitamin C is 
not to be found in the juice but in the remaining parts of some 
berries (ef. A. SCHEUNERT, 19, p. 20), I find no plausible evidence. 
The water content of the berries is chiefly calculated according 
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to the figures given in J. KONIG’s compilation (24). By these 
procedures, the following results are obtained: 


Minimum antiscorbutic protective ration for human adults 
weighing 60 kg. 


* Minimum protective 


Foodstutt Seer cegs i Soe ration for human 
eae 3 : adult of 60 kg. 
Blueberry juice Zon One; 264 to 520: ¢.¢: 
(natural) 
] ies (82 % 100.26 >. 
pea nek Se, gm.’ 444 » 634 gm. 


whole berries 
or raw mash 


Arctic raspberry > 19 » > 266 
juice (natural) ~ 


Arctic raspber- 100.19 
ries (85 % wa- eer 
ter assumed): na 
fresh whole ber- 

riesor raw mash 


ee, 
ie) 





== 224 Ba, > 314 gm. 


co 
= 
bo 
op) 


Red currant juice 5 -to 130 “e..c: 


(natural) 

Red currants (84 106.9 
% water): fresh 84 
whole _ berries 
or raw mash 


28 » 40 » 


i) 
09 
B 


3lack currants: 
fresh whole ber- 
riesorraw mash 


Cultivated rasp- GoOlG: 84.9 120 tre 
berry juice (na- 

tural) 

Cultivated rasp- 100.6 
berries (85.5 9% 85.5 


water): fresh ber- 
riesorraw mash 





== om. 98 » 140 gm. 


bo 
Qo 
te) 


Raspberry beve- 171 » 342 Cc. ¢. 
rage (recipe p. 


62) 


Red whortleber- > 55 » at ia 
ry juice (natu- 
ral) 


Red whortleber- 100.55 
ries (84.2 9% wa- aT aes 
ter): fresh ber- 

ries and raw 

mash 


== >> :60.gm. => 910 gm 
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Minimum protective 





Foodstuff apie aN Rees ration for human 

acl ee adult of 60 kg. 

Cloudberry juice SDC. AD: to 00) CG: 

(natural) (H6éjer) 

Cloudberries (83 100.3.5 Z 

2% water): fresh 33 == 42 OT, D9 » 84 gm. 

berries and raw ; 
mash 
Cloudberry — be- ver C..0. Fi die te Sa ba 


verage (stored 

one month) 

Cloudberry — be- Oi? 84-» 120 » 
verage (stored 

7 months) 


Undiluted cloud- (juice 22.3¢.c.) 22.83.85 


berry »por- oY, Rae em. 266 » 380 gm. 
ridge» (stored 

7 months) 

»Water cloud- 12.8 gm. 79, > 2G > 


berries» (stored 
¢ months) 


It now remains to place the results gained by the investigations 
of the Swedish Royal Medical Bord in their historical setting. 
The following numerical values (none but numerical values are 
considered here) of the macroscopic (M) or microscopic (,) 
protective rations of the berries and berry juices dealt with herein 
comprise what was known or suggested before the present series 
of investigations : 


Berry product M ration wp. ration 
BMeChCrsy. JUICe,, Natural (MOIR AO)p nese te. woo. sees 8 AOC: 
Easpberry juice (Houst-and PRoncH, 25) ......... 2 
‘head. whortleberry juice (FURST, 26) 2.0 <...8¢4546% = 25 » 
Cloudberry juice, natural (HOIER.z4): .. vce hole es este ERE 
Cloudberries: (GorsT-and! PROLICH, 25) 2. o.oo ce se 30 gm. 
yoloudberry porideer (FURST 26). cat... ecyaee 6 ou 20° » 


In 1929, that is, the same year in which most of the Medical 
Board investigations were being made, there were published, 
though unknown to us, the results of vitamin C determinations 
of various kinds of berries also belonging to the Norrland flora, 
made by A. SCHEUNERT in his book, Der Vitamingehalt der 
deutschen Nahrungsmittel, Teil 1, Berlin 1929. 

The technique of SCHEUNERT’S experiments is in _ essential 
points different from that used in the Swedish investigations. 
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His basal diet consists of oats and ordinary milk autoclaved 
for one hour at a pressure of one atmosphere. The animals 
were forcibly fed on whole berries. Each experiment covered 
a period of 60 to 90 days.- The growth curve was used as 
the chief criterion of scorbutic protection. The ration of the 
protective. foodstuff was altered for one and- the same animal 
until a normal growth curve was obtained. The protective ration 
obtained by this method is lower than that apparent from careful 
post-mortem examination, since, as has already been emphasized 
by the author and confirmed by actual facts, a guinea pig with 
a good (»normal») growth curve may at autopsy present distinet 
macroscopic signs of scurvy. 

Since, however, the values obtained by ScHEUNERT are of very 
great interest in this connection because he included all parts of 
the berry in his diets, those of them are here reproduced that may 
serve aS a comparison with the results obtained in the Upsala 
investigation. The figures are taken from a later edition (1930) 
-of SCHEUNERT’S book (19, pp. 19—-20). 

Blueberries: 15 to 20 gm. required daily to protect growing guinea pigs. 
Red currants: 4 » 
Raspberries: 


i > > > oe So iy > » 
o » > » » » » » > 

Simultaneously with the Upsala investigation, another was 
made in Hamburg. by F. V: von Hann (27) and published in 
1931, which also used edible berries as material. This inquiry also 
differed considerably in technique from the Upsala investigation 
but agreed in two important points: VON HAHN eave each animal 
unaltered rations for the entire period of experiment and based 
his conception of the presence or absence of scurvy primarily on 
the findings at autopsy. 

The basal diet of voN HAHN consists of oats and hay. The 
latter is not usually lacking in vitamin C, but can be made so 
by thorough autoclaving. I have found no mention of such 
treatment in the monograph. If it has been neglected, then the 
basal diet must be regarded as having contained vitamin C, 
though only to a very small extent. In the testing of foodstuffs 
rich in vitamin ‘C, this is not of much significance, but in those 
poor in vitamin C, e.g. red whortleberries, experiments made 
with such a basal diet yield no reliable results. Certain differences 
between the results of the investigations in Upsala and Hamburg 
may to some extent be explained by this circumstance. 
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Von HAHN gives the following macroscopic protective rations 
of whole or thoroughly erushed berries: 


Blueberries >2 gm. Red currants > 2gm. Black currants 0.2 gm. 
Raspberries 2 » Red whortleberries >10 » 


The most important statement dealing with our subject that 
is to be found in von HAHN’s paper is the following: »Die 
schwarze Johannisbeere weist den hochsten C-Vitamingehalt auf, 
den wir bisher tiberhaupt beobachten konnten.» As chapter VI 
shows, my results ndicate a somewhat higher antiscorbutic potency 
of black currants than of oranges. This fact not only is of the 
greatest importance for this investigation, but it has also radical 
hygienic and economic consequences for all the countries of 
northern Hurope. 


CHAPTER -V1 Et. 


Practical Consequences of the Investigations De- 

scribed in Chapters IV—VIJ. Author’s Sugges- 

tions for the Raising of the Vitamin C Content 
of the Winter Diet in Upper Norrland. 


This investigation was made because there were strong reasons 
for believing that the diet in certain parts of Upper Norrland is 
deficient in vitamin C. The research of the last few years has 
given results confirming this belief. 

In 1930, G. F. GOrHLIN (28, 21) elaborated a method of indirect 
estimation of the vitamin C standard of healthy persons on the 
basis of the strength of their skin capillaries. The same year, 
it was ascertained by him that according to this method there 
was in certain parts of the province of Uppland in Central 
Sweden an subnutrition of vitamin C in about 18 per cent of the 
school-children examined in April and ‘May. The following year 
— April 19381 — a similar examination was made by F ALK, 
GEDDA and GOTHLIN (29) on school-children of Upper Norrland 
in several places north of the Arctic Cirele; this investigation 
was carried on in conjunction with a questionnaire on the 
children’s food. It transpired from this investigation that a 
subnormal standard of the antiscorbutic vitamin, in so far as 
this could be ascertained by the capillary strength tests, was 
present to a highly varying degree in different parts of the 
district under investigation. Where conditions were worst, the 
ereatest percentage of vitamin C subnutrition was 21, and where 
they were best, it was 6. In these statistics, only such children 
were included as had no symptoms of disease either at the time 
of examination or for the two months preceding. 

That the main antiscorbutic protection at present achieved by 
the diet in these districts hes prineipally in potatoes and milk 
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was known previously through knowledge of the mode of life 
of the population. In the above-mentioned investigation, an 
approximate calculation according to G. F. GOTHLIN’s method 
(21, pp. 259—261) was made — based on the daily rations of 
milk and potatoes stated in the questionnaire — of the total 
number of antiscorbutic guinea pig units ) contained in the daily 
rations of these foodstuffs. When the average guinea pig units 
in the daily diet of the different communities examined were 
~ compared with the results of the capillary strength tests made at 
the same places, it was found that where the vitamin C intake 
with the food was high (e.g., in Svappavaara), the capillary 
strength was also high, and where the vitamin C intake according 
to the questionnaire was low, (e.g. in Lansjarv), the capillary 
strength was also low. Even without recourse to fruits, vitamin 
C subnutrition can, according to this investigation, be prevented, 
providing the child has a sufficient appetite to consume 5 potatoes 
~and one full tre of milk daily. In the long run, however, such 
a diet must become monotonous, and for children with less 
appetite, it is no doubt necessary to supply the daily requirement 
of vitamin C in a less bulky and more appetising form. 

The results of FaLK, GEDDA and GOTHLIN do not in the author’s 
opinion allow of more than one interpretation. There are in Upper 
Norrland, at least in the early spring, even among apparently 
healthy children, cases of vitamin C subnutrition, and wm the 
communities with the greatest frequency of such cases, as many 
as one in every five such children may be suffering from vitamin 
C subnutrition. Plainly, the situation is serious enough to call 
for action. 

The tabular surveys, given in the previous chapter, of the 
minimum antiscorbutie protective ration for man of the berries 
examined show that a human adult may be fully protected even 
by a comparatively small amount of the foodstuff in question, 
provided he uses only those preparations of berries which contain 
vitamin C in its most concentrated form, i.e., raw mash (or raw 
juice) of black currants, raw cloudberry mash, cloudberry beve- 
rage, raw raspberry mash and »water cloudberries». 

If curative treatment is the aim, it will, of course, be the 


1) A guinea pig unit (cf. 21) here signifies the smallest protective ration, 
microscopically determined, of the substance in question for a guinea pig 
of an initial weight of 1/, kg. 
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physician’s task to choose from the foodstuffs given in the tables 
on pp. 78—79 an available one and prescribe the proper quantity, 
in doing which he should find hardly any difficulty if he takes 
into consideration the degree of severity of the case and is guided 
by the figures given in the survey. 

It must, however, be borne in mind that the protective ration 
for a child cannot be computed from the figures in the table 
exclusively on the basis of its body weight, since a child requires 
a larger intake of vitamin C per kilogram of the body’s weight 
than an adult (ef. 29, p. 20). On aceount of this it seems 
reasonable to give children from the age of six years about the 
same rations as adults. 

If the layman is to compose his own diet in such a way that it 
will without too great monotony enable him to maintain a normal 
vitamin C standard, then it appears that with the mode of life 
eustomary in Upper Norrland, this should be practicable by the 
daily addition to the ordinary mixed diet of one of the given berry 
. products to an amount corresponding to half the lowest value 
given in the table for the minimum protective ration for a human 
adult weighing 60 kg. The layman wishing to do this may thus 
be advised to add to his diet a daily ration of 14 gm. (one 
tablespoon) raw black currant mash, or 30 ¢. ¢. cloudberry 
beverage, or raw cloudberry mash corresponding to 30 gm. whole 
berries, or 90 gm, »water cloudberries», or, finally, raspberry 
mash corresponding to 50 em. whole berries. The amount 
consumed in a week may naturally be taken in a smaller number 
of days than seven, though preferably not less than three. For 
the sake of variety, different kinds of berries may be used at 
different times. 

If the raw juices are preferred, not as a drink, but in some 
form which is surtable for use as food, the best way rs to prepare 
juice jellues. The juice should be stirred into a little gelatine 
solution at as low a temperature as 35 to 40° C., after which 
thickening is brought about by rapid cooling. In this way, the 
vitamins are to the greatest possible extent protected against 
destruction by heating. 


In the mountainous parts of Norrland, cloudberries grow wild 
on great moors, some years very abundantly. In these parts of the 
provinee, this delicious berry with its unsually high content of 
vitamin C is the foodstuff given by Nature itself, and should be 
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the first to be used to inerease the vitamin C component of the 
diet. It is not sufficient, however, to gather the berries; they 
must also be preserved for the winter in a rational manner, 
keeping the vitamin C content intact to the greatest possible 
extent. In some of the special cloudberry districts, viz., those in 
Jamtland, cloudberries are at present preserved chiefly by boiling 
(myltgrot). But in other parts of Norrland and in a somewhat 
more southerly provinee, that of Dalecarlia, there is a raw 
preserve in use, >water cloudberries», which has by our investiga- 
tion been shown to hold a vitamin C content approximately 50 per 
cent higher than that of the boiled preserve (cf. p. 79). The tables 
giving the results of the investigation show, however, that in raw 
cloudberry mash and cloudberry beverage, we have raw preserves 
in which the vitamin C is kept intact even better than in water 
cloudberries, probably owing to an acid content better adapted 
to its maintenance. Under such conditions, and presupposing an 
equivalent flavour, all the arguments are in favour of the 
preparation of cloudberries as well as other berries by the method 
giving the highest vitamin C yield, in other words the method 
of raw preservation, and the avoidance of wasteful methods. The 
latter include boiling in open pans, which we therefore advise 
against. Boiling in closed jars or hermetically sealed tins may, 
on the other hand, be used in addition to raw preserving. 

In the northern parts of the cloudberry district of. Norrland, 
much edueational and organisational work is still required for the 
rational exploitation of cloudberries. The population, which is 
as vet rather indifferent to these questions, must be informed of 
the exceedingly valuable resources it has in its cloudberries, 
»the oranges of the North». It cannot be denied that there are 
considerable difficulties in the picking of these berries. Many of 
the richest patches grow in wilds where there are not even any 
roads. The exploitation of the berries, therefore, presupposes 
among other things that the authorities undertake the mapping 
of all the more extenswe cloudberry areas and the marking out 
of paths to them from the nearest inhabited localities. In 
consideration of the fact that the communities in question are 
poor both in financial equipment and in initiative, such gathering 
and preserving work could probably not be instituted without 
orgamzation and financial aid from the county councils, an 
expenditure which would probably pay in the long run. The 
author cannot resist the temptation of pointing out both the 
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opportunities for labour that would be created, and the fact, 
important from the economic point of view, that the country may 
do without the importation of just so many tons of oranges as 
there are tons of cloudberries preserved and rationally used within 
the country. 

As to those parts of Upper N orrland in which agriculture and 
horticulture may be carried on, we should remember that the 
latitude here is too high to permit of the culture, with any 
reasonable hope of success, of satisfactory crops of tomatoes, 
apples, pears, cherries or gooseberries. The only berries that can 
be raised on a large seale in these districts are those given in 
the tables, possibly with the addition of a limited supply of wild 
strawberries and the small and uncertain erops obtained from 
cultivated strawberries. 

If we proceed on the pronciple that aid is to be given = 
selfsupport, and compare the possibilities of crops of the varions 
cultivated berries with their vitamin C content as given in the 
_tables, making due allowance for the taste of the ingredients, it 
becomes apparent that in addition to boiled potatoes and fresh milk, 
jams (and juices) of raw black and red currants and raspberries 
are preferable to other vegetable substances here cultivable as a 
means of counteracting the vitanun C scarceness. The simple 
operation of preparing raw jams and juices from these berries 
(as well as cloudberries) may be found in G. F. GOTHLIN’s book 
Rasyltnmng och rasafining av vitaminrika bar. In Norrland, 
however, especially in the northern parts, the number of these 
kinds of bushes should be greatly increased. The authoritres 
should make possible the cheap purchase of good qualities of 
such plants, and encourage diligence in their cultivation. 

It would be of. great consequence for the counteraction of 
vitamin C subnutrition in Norrland if the raw preservation of 
berries was taught everywhere in the elementary schools. The 
author believes this an indispensable measure in Upper Norrland 
in consideration of the present situation. This is the author’s 
opinion regarding the persuasion both of the mountain villages 
to a rational exploitation of the cloudberries and the agricultural 
communities to a rational use of currants and raspberries. Only 
thus may we hope that a rational exploitation of the berries will 
reach the general public, and the hygienic advantages connected 
with it become the property of the mass of the people. 
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Some further rules may be given which are not based on the 
Royal Medical Board vitamin investigation. What there is of 
wild and cultivated strawberries, which are also rich in vitamin C, 
may be preserved raw by being crushed to a mash and thoroughly 
mixed with 30 to 50 per cent castor sugar plus 0.1 per cent sodium 
benzoate. Rhubarb grows in all parts of Norrland. As a vitamin 
C bearer, it cannot compare with the berries recommended herein, 
but it deserves nevertheless to be cultivated for this purpose, 
- and may be preserved cut in cubes, packed into bottles and covered 
with water. 

During the transitional period, before it is possible to get under 
way the raw preservation of berries, a cheap food in the combating 
of vitamin C subnutrition is the freshly expressed juice of raw 
swedes. It probably gives the human adult full protection from 
scurvy when given to the amount of from 70 to 100 ec. daily. 
The determinations in the guinea pig experiments made by the 
author in one of his own investigations show, however, that the 
storability of the vitamin C in this juice is entirely unsatisfactory, 
even when a suitable amount of acid is added. The swede juice 
must therefore be expressed only for the immediate occasion on 
which it is to be consumed. A further disadvantage is the fact 
that some people find it unpalatable. 


This investigation has been principally financed by the dona- 
tions recieved through Dr. N. Heuistrom for the »Norrland 
investigation» (ef. p. 6). 

To defray the expenses of the histological preparations, the 
Regnell Foundation of the Medical Faculty of Upsala contributed 
2500 kronor. 

The THERESE and JOHAN ANDERSSON Foundation has awarded 
a sum of 3000 kronor to cover the cost of producing the plates in 
this paper. 
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Introduction. 


The advice and instructions given in the followimge pages are 
‘intended to serve as a guide for improvements in the promotion 
of public health which investigations made have shown to be 
desirable or imperative. As these instructions are based sub- 
stantially on the results of the said investigations, those who 
have conducted them have been asked to assist in the compila- 
tion of this report. As indicated by the title-page, contributions 
have been made also by other experts. 

In order to avoid any misunderstanding, it should be pointed 
out that the authors of this part of the report are responsible 
for its contents only in so far as their names are appended at 
the end of the several sections. 

It should be evident from its nature that this part of the 
report is intended primarily for persons who, in view of their 
official position, as members of the Riksdag, County Couneils, 
Boards of Health, Care Committees, or other such institutions, 
may be expected to take particular interest in these matters, as 
well as for others who have devoted special attention to such 
questions. Only the Appendix, »Guide for Housewives in Norr- 
land»,’ is addressed to the general public. 

However desirable it might be to give detailed advice and 
instructions on the promotion of public health, it is not possible 
to do so here, owing to the vast extent of the subject. It must 
be left to those institutions which are actively engaged in this 
field to give advice on matters of detail. In these circumstances 
the lack of a bibliography of suitable handbooks, pamphlets, ete., 
which might serve as a guide on the subject of public health, 
may perhaps be regarded as a regrettable omission. After much 
consideration, however, we have refrained from making such 
recommendations, because the literature on the subject has 


1 This appendix is not included in the English edition. 
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become so voluminous that a good and reliable handbook 
published in one year is lable to be superseded by another, 
issued, say, in the year immediately following. 

As pointed out in the preface to this edition, Part V is, in some 
measure, outside the scope of this work. But, whilst presenting in 
popular form the principal results of the diet and dental in- 
vestigations,’ it was considered desirable to draw the reader's 
attention to other cardinal questions of social hygiene, in regard 
to which certain observations, though of a less elaborate character, 
had been made. In this connection it seemed natural to give some 
information on the principal measures taken by the State in recent 
years in this sphere. Though such additions are scarcely consi- 
stent with the general plan of this work, they nevertheless seem 
warranted in view of the class of readers for which Part V is 
mainly intended. | . 

Many of the observations made in this report are applicable 
to other parts of the country besides Upper Norrland. Evils 
similar to those to which we have directed attention are doubtless 
prevalent in many other places. It should further be noted that 

we have discussed certain questions of organization whose scope 
“is by no means confined to those northerly counties with which 
this report is primarily concerned. ; 


1 This popular summary has not been included in the English 
edition. 


CHAPTER I. 


Existing Swedish institutions engaged in the 
promotion of public health and 
personal hygiene. 


1. General survey. 


We have endeavoured to obtain a survey of the various institu- 
tions which are at present working in Upper Norrland, directly 
or indirectly, for the promotion of public health, in those branches 
with which this report is concerned. For this purpose we have 
addressed enquiries to the various authorities and societies engaged 
in this field, and have met with a most ready response to our 
requests for information.’ A brief summary of the results of 
this investigation will now be given. 

The institutions referred to above are the following: — 


County Cowneils. 

County Agricultural Socvreties. 

Elementary and Continuation Schools. 

School Homes. 

People’s High Schools.” 

The Swedish Red Cross. 

The Swedish Anti-Tuberculosis Assocration. 

Housewives’ Socreties. 

The Visterbotten Society for Popular Educational Courses. 


It should be pointed out from the outset that this list is not to 
be regarded as exhaustive. It might be objected with good reason 


1 The particulars obtained in the original investigation were mainly 
for the years 1932 or 1933. In the English edition, however, this 
information has been brought up to date as far as the year 1934, or, 
where possible, 1935. 

> Adult continuation schools. 


8 


that we ought to have ineluded the State. The chief reason why 
it has been omitted is that its inclusion would have involved much 
tiresome repetition. It may be observed, however, that the services 
performed by the State in this field are very considerable, so 
much so that it would otherwise be impossible to carry on im- 
portant activities on the present scale. Apart from the large 
erants in aid of elementary education, the State, In a greater or 
less degree, subsidizes various institutions which serve to promote 
public health. Such are, for example, the county own-your-own- 
home committees, communal school homes and useful employment 
schools, tuberculosis dispensaries, ete. These State subsidies will be 
duly mentioned in relevant sections of this report. 

The Communal Authorities, through their local health boards * 
and care committees, have, nominally speaking, very important 
duties, and are invested with wide powers, in regard to public 
health and the care of children. For the following reasons, how- 
ever, they have not been included in this investigation. Broadly 
speaking, only the towns and the largest industrial communities 
have been able to accomplish much in this sphere. Most of the 
rural communes, even where their authorities show real interest 
‘in these matters, have such limited financial resources that their 
activities in this field are confined within very narrow lmits. 
The realization of this fact has led, in Upper Norrland as well as 
in other counties, to the formation of large private organizations 
for the promotion of the care of children. This movement has 
been accelerated by the prospect of assistance from a central in- 
stitution, namely the Public Orphanage,” which will be dealt with 
in the sequel. As is explained in Chapter H, other measures of 
social hygiene can scarcely be carried out on any large scale 
without State aid. 

Although the importance of the two above-mentioned authorities 
for the administration of the health services in question is, as 
we have seen, comparatively small, they should by no means be 
overlooked. 

The funetions of the local health boards are regulated by the 
Public Health Act of 1919, those of the care committees by the 
Law of 1924 relating to the public care of children. 

1 Under the existing law, every commune must have a local health 
board. Communes with a population of less than 3,000 may transfer 
the duties and powers of the health boards to the rural district councils, 


which have important administrative functions. 
2 See p. 10. 
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Some of the principal duties devolving on the local health 
boards are defined in § 35 of the Public Health Act. In accord- 
ance with this section, it is incumbent upon them to see to it that 
the population of the local health district have easy access to a 
copious supply of pure water for drinking and cooking, and that 
water mains are laid down, more especially in places where the 
population are concentrated in any large numbers; that drains 
through which foul slops are discharged shall be so arranged as 
not to be a nuisance from a sanitary point of view; that a supply 
of sanitary dwellings is available for the population of the district ; 
_ and that, where possible, facilities shall be provided for hot baths 
and for bathing in the open air. 

As the district medical officer has the right and obhga- 
tion to co-operate with the communal authorities on questions 
relating to public health and medical attendance, those authorities 
have access to expert advice on medicine and hygiene. In another 
part of this report attention will be drawn to the duties of the 
‘local health boards in regard to the inspection of dwellings ete., 
in accordance with §§ 48—50 of the Public Health Act (see p. 
59 ff.). All that need be added here is that the existing regula- 
tions give the local health boards great facilities for the successful 
promotion of public health within their several districts. 

It now remains to make some brief observations regarding the 
public care of children. 

Under the existing law* every commune or group of commu- 
nes must have a care committee. Its principal function is 
to promote the improvement of the care of children and young 
persons. To that end the committee should endeavour to encourage 
the establishment and development of children’s homes and of 
institutions aiming at the improvement of the upbringing of 
children in their homes; it should also take other measures with 
a view to the welfare of children and young persons; and should 
carefully watch the existing conditions in regard to the care and 
upbringing of children. 

The law relating to the public care of children has considerably 
extended the powers of the communes to take charge of children 
with the consent of the parents, or, in certain cases, with- 
out it. In addition, these committees have been given wider 





i The Law of the 6th June 1924 relating to the public care of children 
and the protection of young persons. 


£0 


~ 


powers to control the care of foster-children. For example, sick or 
weakly children, or children who are being brought up by parents | 
who are unable to give them proper care, may be taken charge of 
by the local committee. The practical execution of these measures 
had long been impeded by the lack, in most counties, of suitable 
children’s homes. Nowadays, however, grants in aid of the main- 
tenance of County »reception homes» for children are made by 
the Public Orphanage.’ These homes are intended for the recep- 
tion of children who, before being boarded out in private homes, 
require care and observation for some time. Such are, for example, 
underfed, weak, ill-treated, backward or nervous children. There 
are algo special homes for solitary expectant mothers as well as 
for infants in arms accompanied by their mothers. Thanks to the 
erants made by the Orphanage, which may amount to half the 
maintenance costs, the communal expenditure on the care of chil- 
dren and mothers in these homes is, as rule, not higher than it 
would be in private homes. 

The actual installation of these homes has been facilitated by 
large grants from the Inheritance Fund.* They have been estab- 
_lished in most counties, and have met an urgent need. In the 
County of Norrbotten there are three homes for children and one 
for mothers and infants. Such homes will shortly be established 
also in the County of Vasterbotten. 

In order to facilitate the transfer of the children from »recep- 
tion homes» to suitable private foster-homes, grants have been 
made by the Orphanage towards the pay of female care visitors, 
trained in the care of children. Such visitors have been appointed 
also in the two most northerly counties. Whilst the care com- 
mittees exercise general supervision over the children in their 
respective communes, the chief function of the care visitors is to 
assist in the selection of suitable homes. A general survey of the 


t The Public Orphanage is a very ancient institution, possessing large. 
funds. It founded the first children’s home in Sweden, provided accom- 
modation on its own premises both for sick and healthy children, and 
made arrangements for the boarding-out of orphans in private homes. 
When the above-mentioned law of 1924 came into force, the Public 
Orphanage abandoned these independent activities. Since then it has 
supported the local care committees in the discharge of their duties. 

2 A fund administered by the Treasury, accumulated out of the 
property left by persons who have no legitimate heirs and have not 
bequeathed their property by will. 
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conditions in which foster-children live is now being made by the 
care committees, in co-operation with the care visitors. 

With a view to coordinating the activities of the local care 
committees, »welfare associations» have been formed in all coun- 
ties, with the County Governor as president and the chief county 
medical officer and other experts as members. 

These various institutions, which are of comparatively recent 
date, have provided facilities for considerable improvements in 
the care of children of different ages, especially those born out 
of wedlock. 

It should be observed that the above survey does not include 
the medical staff whose activities have a bearing on hygiene, 
that is the county medical offrcers, municipal medical officers, 
district nurses, dispensary nurses and midwives. 

The chief county medical officer is the principal adviser of the 
county authorities in matters of health. It is incumbent upon him to 
watch with close attention the observance of regulations relating to 
public health and to supervise local health conditions in general. He 
should, for example, endeavour to ascertain the factors which tend to 
impair the vitality of the people and to suppress habits, customs and 
prejudices which are inimical to health. His duties also include the 
inspection of schools and the supervision of the care of children and 
their education. 

The other county medical officers — 24 in Vasterbotten and 21 in 
Norrbotten — are under obligation to watch the conditions which may 
affect the health of the population. They should, for example, make 
themselves well acquainted with the mode of lfe of the population, 
their habits, customs and prejudices, the foods and stimulants to which 
they are addicted, as well as the care and education of children. The 


duties of the municipal medical officers are similar to those of the 
county medical officers. 


All the medical officers now mentioned are under obligation 
to co-operate with boards and other authorities whose activities 
have a bearing on public health and the care of children. 

The services rendered by these medical officers in regard to the 
improvement of hygiene are naturally performed in close connec- 
tion with their daily duties of a purely medical character.' In the 
course of these duties they are brought into touch with the people 
in their homes, get to know their habits and conditions of life, 
and find many opportunities to impart useful advice. In aecord- 
ance with instructions which came into force in 1931, medical 
officers are under obligation to pay regular visits to outlying 


1 The chief medical officer is under no obligation to receive patients. 
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parts of their districts with a view to the inspection, of hygienie 
conditions. 

The district nurses have the duty of giving information and 
advice in regard to the care of children, the maintenance of dwel- 
lines, hygiene, and other kinds of prophylactic treatment, as also 
in regard to all nursing which can be carried on in the homes. 
The qualifications for appointment as district nurse are (1) to 
have passed through an authorized school for nurses and (2) to 
have attended a complete course at a State school for district 
nurses. The course at the first-mentioned school is at least two 
years. The last-mentioned course is one year, and ts intended to 
impart knowledge of subjects which are particularly useful in 
public health practice. The actual training of the district nurse 
in its first stage is concentrated on sick-nursing, and is carried on 
in State-controlled schools attached to. large hospitals.. 

The general direction of the district nursing service in each 

county area is in the hands of a board (see below, 2. County 
Councils). The immediate supervision of this service devolves on 
the county medical officers within their several districts. 
_ State grants in aid of the district medical service are made 
only to County Councils, and are not payable in respect of towns 
with a population of over. 3,000. This service is thus intended 
primarily for rural districts. A condition for the receipt of a State 
erant is that the service shall be organized in accordance with a 
plan examined and approved by the Medical Board. A normal 
district is supposed to comprise a population of about 3,000. 

The existing regulations on this subject, some of which have 
been summarized above, came into forse at the begining of 1936. 
Whilst they are based in essentials on previous regulations, they 
are intended to create a more uniform organization of the district 
nursing services, to promote these services by larger State grants, 
and to stress the importance of social hygiene. 

The organization of the district nursing services has hitherto 
been rather irregular. This is strikingly shown by the fact that, 
whereas in 1934 there were twenty-nine. district nurses in Norr- 
botten, there were only six in Vasterbotten. This disparity, it 
should be observed, is not due to any appreciable differences in 
the geographical features of the two counties or the size of their 
population. As trained district nurses are not at present available 
in sufficient numbers, it will take some years before the plan can 
be carried out in its entirety. 


The services performed by district nurses in 1934 are shown 
by the subjoined table: 
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In Norrbotten the district nurses have assisted in the instruction 
of school children in personal hygiene. 

Most of the services rendered by the district nurses in regard 
to social hygiene are, as the table indicates, closely connected with 
their nursing functions. The services performed by them in this 
regard without any actual connection with nursing are shown in 
the last three columns of the table. 

The dispensary nurses are employed at the various dispensaries 
for tuberculosis patients, and are under the superintendence of 
the dispensary medical officer. In Vasterbotten there are 15 
dispensaries, each with one nurse. In Norrbotten the number of 
dispensaries is 26; there are 21 dispensary nurses, besides which 
9 district nurses are in charge of dispensaries. 

As the services rendered by Swedish midwives are not confined 
to the actual accouchement, but comprise also the care of mother 
and child for some time after the birth, they discharge important 
functions in regard to personal hygiene. 


The Medical Board have been engaged on an enquiry with a view 
to the reorganization of the dispensary service in conformity with the 
new observations made in the field of prophylactic tuberculosis. This 
enquiry has resulted in a report, in which the following plan has been 
drawn up: — 





1 The figures in the last three columns are for the year 1932. 
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Each county is to be divided into dispensary districts. In 
counties with a low incidence of tuberculosis and well-organized 
district nursing services, the district nurses shall also discharge 
the duties of dispensary nurses. In the other counties special dis- 
pensary nurses shall be appointed. In each county there shall be 
only one dispensary, which shall be superintended by a specially 
trained medical officer and be equipped with Rontgen apparatu 
of standard type. The dispensary service is to be maintained with 
the aid of State grants. Dispensary nurses are to have the same 
training as district nurses. (HELLSTROM, ByTTNER. ) | 

A brief account will now be given of the various institutions 
enumerated in the list on p. 7. 


2. The County Councils. 


The institutions called Landsting (County Councils) are of 
very great importance for the medical service of the country. For 
example, they own and maintain the hospitals intended for the 
treatment of somatic diseases. In regard to the maintenance of 
hospitals for tuberculosis and for infectious diseases as well as 
homes for chronic invalids, they are financially assisted by State 
erants. As the available accommodation for patients at private 
hospitals is extremely limited, hospitals in Sweden may be re- 
garded, broadly speaking, as entirely public institutions. 

The County Councils, with the aid of State grants, administer 
also other medical services, Such as those of the district nurses 
and dispensaries. 

The functions of the County Councils are regulated by laws and 
decrees. With the single exception mentioned just below, a county 
council area coincides with that of a county. The total number 
of counties is 24. But, as one of the counties (Kalmar) is divided 
into two areas, the number of county council areas is actually 20. 
The members of the County Councils are appointed at elections 
in each area. 

The County Councils are entitled to levy a local tax to cover 
their expenditure. As the maintenance of the above-mentioned 
medical services is the principal function of the County Coun- 
ceils, and as the fees paid by patients are comparatively small, 
these medical services are the largest item in County Couneil 
expenditure. 
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When the population of a town has reached a certain size, it is 
entitled to withdraw from the county council area. Four towns 
are, practically speaking, quite independent in regard to the ad- 
ministration of their medical services. The expenditure on these 
services is met out of the taxes levied by the Municipal Council. 

The supreme control of the public health and medical services 
in the whole country is in the hands of the Royal Medical Board 
(Medicinalstyrelsen), which is a State institution. 

It was not until recent vears that the County Councils in gen- 
eral began to recognize the importance of prophylactic measures 
with a view to the promotion of puble health. For financial 
reasons, however, such measures have hitherto been taken only on 
a comparatively small scale. This is especially the case in the two 
most northerly counties, where there is a severe strain on the 
County Council finances. Even these County Councils, however, 
have adopted certain measures of a prophylactic character. The 
services performed by district nurses and dispensary nurses as 
well as the instruction in the theory of nutrition imparted at 
People’s High Schools and rural domestic schools are dealt with 
in. other sections of this report. It remains to mention certain 
additional measures of a hygienic or prophylactic character which 
have been taken by the two northerly counties.’ 

The Vasterbotten County Council for several years has voted 
a grant of 500 kronor per annum for demonstration courses wm 
the care of infants. These courses have been given in a number 
of the communes in that county. The County Council has also 
voted annual grants in aid of summer colonies. In recent years 
this grant has amounted to 2,000 kronor per annum. It should 
also be mentioned that the County Council, in connection with the 
dispensaries, maintains 9 children’s homes, intended for the accom- 
modation of children from consumptive families. Finally, it may 
be as well to add that this County Couneil supports the organiza- 
tion of ambulatory school kitchen courses by a tiny grant of 150 
kronor per annum. 

The Norrbotten County Council likewise votes a grant of 500 
kronor per annum towards demonstration courses in the care of 
infants. These courses, which are planned by the Swedish Associa- 
tion for Poor Relief and Child Welfare, are reported to have 
attracted the greatest interest among the people. In addition, the 


1 The figures are for the year 1932. 
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County Council makes the following annual grants: towards the 
organization and maintenance of country holiday colonies 20,000 
kronor; towards the maintenance of two. children’s homes, for 
healthy children from tuberculous families, about 16,000 kronor ; 
towards the maintenance of Finnish vapour baths, the establish- 
ment of which is supported by a large subsidy from the Pensions 
Board, 2,000 kronor; towards ambulatory school kitchen courses 
at various places in the county, 500 kronor (HELLSTROM, ByTTNER, 
ANKARSWARD ). : 


3. The County Agricultural Societies. ! 


The following is a summary of a report from the Vasterbotten 
Agricultural Society regarding its activities in the field of social 
hygiene: — | . 

1. In connexion with the grant of loans for promotion of the 
own-your-own-home movement, the Society takes rather extensive 
measures with a view to improvements in the types of dwelling- 
houses to be erected, or the maintenance of old houses. The own- 
‘your-home committee set up by the Society, whilst exercising its 
funetion of examining building designs, brings some influence to 
bear on the structure of dwelling-houses by supplying model 
designs. Through its technical advisers and itinerant stewards, 
the Society is in a position to advise the farmers also on questions 
relating to the building of dwelling-houses. (See Chapter II, 
3a.) A grant is made by the Society’s own-your-own-home com- 
mittee towards the organization of courses in architecture. 

2. Ambulatory courses in cookery, baking ete. (housewifery 
courses), in the preparation of preserves, and in gardening have 


1 The county agricultural societies (hushdllningssdllshap) are voluntary 
organizations formed by Swedish farmers with the object of promoting 
technical and economic improvements in agriculture. The areas within 
which they operate correspond, as a rule, with those of the counties. 
There are 26 of these societies in Sweden, with altogether 135,000 
members. 

The county agricultural societies are now in receipt of large State 
vrants, as they assist in the execution of Government measures for the 
relief of agriculture. The organization of these societies has thus acquired 
a rather marked administrative character. In this respect they may be 
compared with the German »Landwirtschaftskammer» of former days. 


1 


been organized by the Society. The number of these courses held 
in 1932—1935 and the extent to which they have been attended 
are shown in the table below: 























Housewifery Courses} Preserving Courses | Gardening Courses 
Year _ Number es Number Number 
Number of Number of Number u of . 
of courses of courses of courses 
students students UTSES! students 
} 1932 g 120 S72 279 & 475 
| 1933 6 100 21 197 a = 
: 1934 8 99 a7 381 8 300 
| 1935 g 107 28 220 — _ 














The duration of the housewifery courses was four weeks, of the 
courses in preserving three days (in a few cases a couple of days 
more), and of the courses in gardening three days. In the house- 
wifery and preserving courses the number of working hours was 
about seven, the chief stress being laid on practical work. The 
gardening courses took the form of lectures for about three hours 
a day. In all these courses suitable literature was supplied at a 
reduced price or gratis. From 1933 onwards ambulatory courses 
in practical gardening have been organized with State aid. They 
have been held for two days in the spring (sowing), for two days 
in the summer (care of growing plants) and two days in the 
autumn (harvesting). In addition, instruction in gardening, on 
a considerably wider seale, is given at the Society’s rural domestic 
school. At that school two 5'/, months’ courses are held. annually, 
with 16 students in each. The instruction is both theoretical and 
practical. The practical instruction includes cookery 510 hours, 
dairying 70 hours, gardening 70 hours, laundry work, dusting, 
sweeping ete., 125 hours. The theoretical instruction includes 
subjects such as the science of nutrition and foods 52 hours, 
household management 10 hours, dairying 14 hours, gardening 30 
hours, hygiene, sick-nursing and care of children 20 hours. From 
1930 to 1932 inclusive 21 rural science courses, with altogether 
1,066 students, were held, on an average, at this school. These 
courses included occasional lectures on building questions and 
other subjects bearing on hygiene. 

The following information on the same subject has been received 
from the Norrbotten Agricultural Society : — 


2 = Part V. 
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1. Measures for the improvement of ‘the types of dwelling- 
houses and for the maintenance of old houses have been taken 
in rural districts since 1905, and are still: proceeding. As in the 
case of the Vasterbotten Society, these measures are organized 
through the own-your-own home committees, as well as through the 
Society’s advisers and itinerant stewards. Guidance in regard to 
the erection of more serviceable and sanitary dwellings is given 
also in connection with the annually recurring courses in rural 
science which have been held since 1904, as ‘well as at other 
courses organized by the Society for the benefit of the rural popu- 
lation. Model designs and sketches are supplied by the Society. 

During the years 1933—1935 9 courses in rural science were 
held on an average per year with a duration of one week and 
about 49 students per course, and 22 courses with a duration of 
three days, with 49 students, on an average, per course. 

2 Other measures taken by the Agricultural Society: — 

The Society’s advisers in domestic economy have organized the 
following short courses. The figures are yearly averages: 


Housewifery courses: 

17 with a duration of six days and, on an average, 15 students. 
Courses in the utilization of butcher’s meat: 

9 with a duration of six days and, on an average, 12 students. 
Preserving courses: 

2° with a duration of three days and, on an average, 10 students. 
Gardening courses: 

9 with a duration of six days and, on an average, 15 students. 


At these courses suitable literature has been sold at half the 
pookseller’s price, or distributed gratis. 

The courses in the utilization of butcher’s meat are intended 
to give instruction in the rational utilization of all the edible 
parts of meat, the preparation of tasty dishes, especially sausages, 
brawn, bread prepared with blood, ete., as well as pickling and 
preserving. 

The courses in preserving and the utilization of garden produce 
inelude propaganda for the cultivation of kitchen-garden plants, 
instruction regarding the value of such plants for the rural home, 
practical instruction in the cooking of garden produce, drying, 
pickling, and preserving of vegetables, preparation of fruit syrups, 
preparation of compotes, fruit pulp and jellies, as well as in the 
preservation of meat and fish in hermetically closed tins. 
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3. At the Society’s rural domestic school at Gran, near Ojebyn, 
courses In rural economy, with a duration of 5*/, months, were 
held during the years 1982—1934. The number of students 
attending these courses averaged 22. In addition, two courses in 
domestic science were held, with, on an average, 6 students in 
each. At the rural economy courses practical and theoretical in- 
struction was given in the following subjects: cookery, baking, 
preserving etc., 385 hours, science of nutrition and foods 30 hours, 
dairying 60 hours, laundry work, dusting, sweeping etc., 138 hours, 
gardening 166 hours, hygiene and care of children 30 hours, 
tending of poultry and other small domestic animals 49 hours, 
needlework and weaving 26 hours, book-keeping 11 hours, ete. 
In the domestic science courses the instruction in the science of 
nutrition averaged 30 hours, in hygiene and the care of children 
20 hours. Similar instruction is given at the rural domestic school 
at Matarengi, conducted by the People’s High School in the 
Tornedalen district. (HELLSTROM, ANKARSWARD. ) 


4. Elementary and Continuation Schools. 
a. Instruction. 


Within the area covered by this report instruction in cookery, 
domestic hygiene, etc. has been imparted in elementary schools 
only in certain towns and other thickly populated places. These 
subjects, however, are taught in most of the continuation schools. 
The latter are an obligatory extension of the public elementary 
schools,» and are intended to impart instruction which will be 
useful in practical life. Thus the girls receive tuition in domestic 
economy, hygiene, the science of foodstuffs ete. (see below). The 
course is 360 hours, and at least half the time is devoted to in- 
struction in domestic work. It has obviously been a very difficult 
matter to make satisfactory provision for the requirements of pub- 
he elementary education in the thinly populated rural districts 
and desert regions of Upper Norrland. Simpler types of schools, 
which barely come up to the minimum standard, still occur to a 
considerably larger extent than in other parts of Sweden. Now, 


1 The course at the public elementary schools has long been six years. 
In accordance with a Bill passed at the 1936 session of the Riksdag, the 
course will be extended to seven years. The obligatory seven years’ 
course 1s to be introduced within 12 years. 


* 
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however, we have reached a stage in which all the children who 
have passed through the puble elementary school can complete 
their education at the continuation schools. 

The plans of instruction hitherto adopted by most of the con- 
tinuation schools are based on a model scheme drawn up in £949 
by the Royal Board of Education. In accordance with these 
plans the curriculum in regard to cookery, domestic hygiene and 
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domestic economy, is as follows: — 


1. Practical work. 

Cookery, baking, pickling and cleaning work; mending and altering 
of garments, as well as plain needlework or simple dressmaking, such 
as the making of children’s clothes. Removal of stains; laundry work. 
The use and the care of the sewing-machine.* 


2 Science of nutrition. 


The metabolism of the human body and the substances, organic and 
inorganic, which it requires; the most common foods from the vegetable 
and animal kingdom; their origin, preparation, nutritive value and price: 
criteria for judging the quality of certain victuals; the vitiation of victuals 
and indications thereof; the keeping and preserving of foodstuffs; their 
use and treatment in cooking; spices, their origin and use. Luxuries 
(tea, coffee etc.), their use and abuse. Adulteration of foodstuffs, spices 
and luxuriés. Food for infants and sick-cookery. 


3. Clothing. . 
The essentials regarding the preparation and qualities of clothing 
materials; the prices and durability of different stuffs; the design and 


neatness of clothing; the daily brushing etc., of clothes. 


4. The Dwelling. . 


The practical equipment of the dwelling; the care and cleaning thereof: 
furniture and household utensils, their suitable appearance and design, 
the care and use thereof; bed-clothes, the designing, care and cleaning 
thereof; heating and lighting apparatus; water pipes and drains; cleans- 
ing materials, polishes, etc., and their use. 


5. Hygiene. 


Personal hygiene; the care of infants; simple rules for nursing in the 
home; infection, isolation and disinfection; first aid. 


6. Designing of patterns for garments, drawing of patterns after the 
model of Swedish peasant costumes, all in connection with dressmaking. 





1 Instruction in domestic science should be eked out by instruction 
in the tending of domestic animals, dairying and gardening. In order 
to allow time for the teaching of the latter subjects, suitable reductions 
should be made in the time devoted to other subjects. 


7a. Domestic Economy. 

The principal items of expenditure; savings, insurance, cooperative 
societies; purchase on credit, purchase on the instalment system. Matters 
relating to household economy, such as the spending of the annual 
income in large and small families, buying in large lots and small parcels, 
arrangement of the dietary within certain price limits per week or month. 
Simple domestic book-keeping; information regarding the postal and 
telegraph services and railway communications, as well as the filling-up 
of the most common kinds of printed forms. The importance of domestic 
crafts; domestic industry associations. 


7b. The importance of work, from social and ethical points of view. 

Work as a basis of the maintenance and development of the social 
community. Solidarity in work and the interdependence of the workers. 
Honesty and fidelity in work. Joy in one’s work. 


Communal school homes. The communal authorities, in most 
cases with the aid of State grants, have erected »school homes» 
at several places in Norrbotten and Vasterbotten. The number of 
such homes already erected is 6 in Vasterbotten and 13 in Norr- 
botten. They are intended for the reception, bringing-up and care 
of children who live at a considerable distance from a school, and 
especially for neglected children from poor homes. As, in accord- 
ance with the regulations, children admitted to a school home must 
be taught at a whole-time school, they receive their actual instruc- 
tion in school subjects at the local elementary school. The girls, 
however, regularly take part in the domestic work of the school 
home. This, of course, is a very useful training, which subse- 
quently facilitates their studies of domestic science at the con- 
tinuation school. (HELLSTROM, ENGVALL. ) 


b. Measures for the promotion of health culture. 


Measures which have a direct bearing on the promotion of the 
health of school children are, unfortunately, still in quite an 
initial stage. 

The great extent of the rural communes and the distance of many 
places from the residence of the district medical officer put great 
difficulties in the way of a satisfactory and systematic medical 
examination of school children. Such examinations therefore occur 
only at a small number of schools in rural districts. It should be 
noted, however, that, by the direction of the Government, pro- 
vision has been made for the regular medical examination of 
school children in the communes bordering on Finland. It should 
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further be mentioned that certain communes, including some in 
thinly populated districts, without any assistance from the State, 
have made efforts, which, in view of their’ very limited financial 
resources, are highly commendable, to promote the health of school 
children by medical examinations and in other ways. For example, 
several school districts have made arrangements for the ultra- 
violet-ray treatment of children who require it, whilst some schools 
have organized the provision of meals for the children. School 
baths havé been established in schools in Norrbotten, where, 
especially among the Finnish-speaking population, the use of the 
Finnish vapour bath, a very ancient custom, fortunately still sur- 
vives. Also in other parts provision is being made for baths for 
school children. This, moreover, is a matter which is engaging 
the attention of the Government. Furthermore, there are several 
private societies for the promotion of the health of school children. 

The whole question of the promotion of the health of children 

is at present very much to the fore in Sweden. Rather extensive 
Government measures in this direction are, in fact, in course of 
preparation (see pp. 80--90). 
_ The dental service for school children is fairly well organized 
in towns and urban communities, especially in the mining districts, 
whilst in schools in country districts regular provision for the care 
of the teeth is quite exceptional. A committee appointed by the 
Government to enquire into this question have, however, proposed 
that facilities shall be provided for the care of the teeth of every 
child under obligation to attend school, the intention being that 
the children, on leaving school, shall have their teeth in perfect 
order. (See below, p. 103.) : 

In both counties arrangements have been made for summer 
eolonies, where delicate children are well looked after. These 
colonies meet a crying need, and are a great boon to ehildren 
from poor homes. 

Finally, attention should be drawn to the important part played 
by the numerous school homes in promoting the health of school 
children. (HeuustrémM, BytrNer., ENGVALL. ) 


5. School Homes. 


The school homes (arbetsstugor) organized by foundations in the 
Counties of Visterbotten and Norrbotten are of the same type. Most 
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of them provide accomodation for thirty children: some are a little 
larger, some slightly smaller. They are intended for the maintenance 
and edueation of children of school age who, owing to the distance 
of their homes froma school, the poverty of the parents, neglect, or, 
for other reason, would be debarred from receiving a proper school 
education. They attend the local elementary school, and receive 
instruction in handwork in the school home. By way of practical 
training, they take part in the domestic work of the school home. 

The expenditure entailed by the maintenance of these school 
homes is met partly by State grants; the remainder of it is de- 
frayed by private donations, church collections throughout the 
country, the interest on the foundation funds, and certain com- 
munal grants. The foundations are administered by a central 
council, and each school home is managed by a local board. 

The following particulars, kindly supplied by the secretaries of 
the foundations, will serve to show how these school homes are 
conducted : — 

Vasterbotten. Apart from guidance in the preparation of les- 
sons, no purely theoretical instruction is imparted in the school 
homes. Hence cookery and domestic economy are not taught as 
actual subjects. But the girls, in the course of their six years’ 
training in domestic work, receive practical instruction in the 
proper cooking of such food as is available in their homes. They 
are taught, for example, to make the dietary as varied and 
digestible as possible. In this way they obtain some insight also 
into the theoretical aspect of the subject. 

At one of the school homes gardening was practised for some 
years with such success that garden produce, after yielding abun- 
dant supplies for the table, was actually available for sale. This 
suecess has induced the central council to take steps for the laying- 
out of gardens at all the school homes. Not only do the children 
thoroughly enjoy the garden work, but they soon acquire a liking 
for carrots, turnips and other vegetables. It should be noted that 
in these parts milk and potatoes, fish and game are usually the 
principal articles of food. It is therefore important to induce the 
people to eke out this dietary with garden produce containing an 
abundance of vitamins. 

Many, not to say most, of the children are under-nourished 
and mentally backward when they enter these homes. Plenty of 
eood, nourishing food, practical clothing and sufficient night rest 
in separate beds and airy bedrooms soon work wonders. It ocea- 
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sionally happens that a neweomer cannot stand the comparatively 
rich food of the school home, and may therefore have to be put 
on a special diet so as gradually to get accustomed to the regular 
fare. As for mental backwardness, it is soon dispelled by inter- 
course with the other children. in the home and at the local school, 
as well as by the many new impressions produced by removal 
from an isolated cottage or a small roadless hamlet to a church | 
village of some size. 

The five school homes established by the Siaiesboiten Founda- 
tion now provide accomodation for 150 children. 

Norrbotten. In the school homes instruction in personal hyeiene 
and nursing is given only in the form of practical guidance, 
theoretical tuition in these subjects being left to the elementary 
school. Practical instruction in the care of the body is, however, 
all the more thorough. Daily ablutions, careful attention to other 
details of the toilet, and a vapour bath at least once a fortnight are 
prescribed by the school régime. Every school home is equipped 
with a vapour bath of the Finnish type. The children are so 
thoroughly drilled in the rules of hygiene that what at first seemed 
a most irksome drudgery eventually becomes a sheer necessity. 
"They are examined by a doctor in the spring and autumn, and 
a report of these medical examinations is transmitted to the 
central council at Lulea. 

The elder girls take turns at cooking, washing- “up and laying 
the table. Meals are served punctually to the minute, in marked 
contrast to the habits in the children’s own homes, where, gener- 
ally speaking, there are no regular meals at all. The fare in the 
school homes is as rich as its plainness and cheapness permit. 

Apart from minor variations, all the school homes have the 
same dietary. Coffee is served only on Sundays and special occa- 
sions. In order to eke out the vitamin content of the food, most of 
the school homes now grow their own carrots, which the children 
daily eat raw, and seem to relish. On their arrival at the homes 
the children are usually under-nourished, flaccid, undergrown, 
and greatly under weight. The increase in weight during the first 
terms is often marvellous. In Norrbotten these children come from 
the poorest homes in the most remote places in the county. It may 
nevertheless be contended that the children brought up in these 
school homes give greater promise of becoming capable, competent 
and trustworthy citizens than, perhaps, any others in these out- 
of-the way regions. 
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As the children return to their own homes for the summer, 
there is not much opportunity for instruction in gardening. Every 
spring, however, they help to plant potatoes and, at some of the 
homes, also assist in the laying-out of flower beds. At several of 
the school homes the children have formed junior sections of the 
Agricultural Youth Association, and they are given facilities for 
eultivating a plot of ground at their own homes and planting 
vegetables, often also flowers. These plots are inspected by the 
adviser of the Association or, where possible, by the manageress of 
the school home. 

It may be as well to mention, in conclusion, that the Norrbotten 
Foundation has established an experimental farm, intended to 
enable boys and girls who have left the school home to receive 
practical instruction in farming and rural economy. This institu- 
tion, where the number of pupils is at present eighteen, is most 
promising. 

The number of children in the Norrbotten school homes is about 
630. Some 100 children annually leave these homes. (HELLSTROM, 
ANKARSWARD. ) 


6. People’s High Schools. 


The People’s High School at Vindeln (in Vasterbotten) reports 
as follows in regard to instruction in subjects relating to hygiene 
(193536) 

The first year’s course at the People’s High School: (21 weeks 
from November to April) includes some 20 hours’ instruction in 
hygiene, special attention being given to rational dietary and 
sanitation. The female pupils receive instruction in sick-nursing, 
the men in first aid, for 20 and 14 hours respectively. In the 
second year’s course, the structure and functions of the human 
body are studied in connection with biology. In addition, one of 
the study circles discusses questions relating to hygiene and nutri- 
tion in connection with the study of anatomy and physiology. The 
separate course for women at the People’s High School (at present 
13 weeks May—July) includes about 35 hours’ instruction in a 
subject called »care of the home» (hemvard). It embraces instruc- 
tion in the building, equipment and care of the home, hygiene 
and home nursing, hygiene for women ‘and care of children. In 
connection with organic chemistry two or three lessons are devoted 
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to the theory of nutrition. It also includes instruction in gar- 
denine for about 12 hours for each pupil. In addition, there is a 
special course of horticulture (from May to September) for 4 to 6 
students. The produce from the school garden is utilized in the 
school household, although it is not sufficient for this purpose. 

The course at the rural domestic school includes practical in- 
struction in cookery and related subjects (about 350 hours), and 
gardening (about 50 hours) ; also theoretical instruction in nutri- 
tion (30—35 hours), hygiene, the care of the ‘sick and children 
(about 20 hours) and gardening (about 20 hours). 

The women students do their rooms under supervision. 

A new school-house is being built. It will contain a well-equipped 
and commodious school-kitehen, in which the women students will 
receive practical and theoretical training in cookery and other 
domestic subjects. A gymnasium is also under construction ; its 
basement will be equipped with Finnish vapour baths, shower 
baths and a wash-house. 

At the Sunderby People’s High School, where the school year 
has a duration of 24 weeks, usually from the beginning of Novem- 

ber till the middle of May, the instruction includes cookery and 
* household work for the women students for about 30 hours a week. 
The students are divided into groups, and each female student 
participates in the instruction in household work for about one- 
third of the above-mentioned time. In the course of 1935—1936 
two hours a week were devoted to the science of nutrition, one 
hour a week to »eare of the home», and 32 hours in all to hygiene 





for the women students. During the summer term a special 
course is arranged in gardening, consisting chiefly of practical 
tuition. In the summer of 1935 the course lasted from May 6th 
till September 21st. 

Yertain aspects of domestic work are dealt. with in study circles. 
Two yhousewife circles» are usually arranged every year. The 
questions studied by these circles include domestic economy, do- 
mestic and personal hygiene, domestic life on holy-days and week- 
days, children in the home, work in the home and the servant 
problem. The pupils do their own rooms under supervision. 

The Matarengi People’s High School in Norrbotten reports that 
three school cookery courses with a duration of about 7 weeks 
each, with 5 hours instruction a day, are held during the winter 
course. The time devoted by each student is thus about 210 hours. 
Theoretical tuition in nutrition, in connection with cookery, 1s 


Cp) Fy 
we 


given for about 35 hours. Men students receive instruction in 
hygiene for about 48 hours, stress being laid on the importance of 
well-proportioned variety in the composition of the dietary, and 
on the cultivation and use of vegetables. Attention is also devoted 
to domestic hygiene, especially to present-day requirements in re- 
gard to the equipment and use of bedrooms. The women students 
study this subject for about 72 hours, greater attention being 
devoted to hygiene in the home. 

There is a separate course for rural economy during the sum- 
mer, which includes instruction in gardening. 

In Lapland there is an ambulatory People’s High School, which 
in certain years is in receipt of a Government grant. The prin- 
cipal is the sole teacher, and the courses have usually been 
somewhat shorter than at any other institutions of this kind. The 
school, as a rule, has evening classes. It thus works on free 
lines, but does its best to earry out the People’s High School 
programme also in regard to instruction in hygiene. (HELL- 
STROM, ENGVALL. ) 


7. The Swedish Red Cross. 


The organization of the Red Cross in both the counties in 
question is the same as in other parts of Sweden. Hach county 
constitutes a separate district governed by a district board whose 
headquarters are in the town where the County Governor resides. 
The districts are divided into local sections and Red Cross Youth 
Societies, the Vasterbotten district having 21 sections and 2 
youth societies, the Norrbotten district 34 and 4 respectively, 
each with its board. 

The following is a summary of the reports received from these 
two districts regarding their activities in 1934: — 

In the Vasterbotten district presents of clothes and infant outfits 
have been distributed by the sections in the Lapp territory, by 
deacons or district visitors, and wives of clergymen in ¢@o0-opera- 
tion with the medical officers concerned. 

Most valuable services have been rendered by the ambulatory 
dental clinic organized by the district board of the Red Cross. 
A brief account of this clinic is given below in connection with 
advice and directions regarding the organization of a dental 
service for schools and for the people. 
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Several of the local sections in this district have organized, 
with the aid of communal grants, a dental service for school 
children on a comparatively large scale. ' . 

In this district the Red Cross have erected public baths, three 
‘small hospitals, situated in remote regions, and four maternity 
nursing-homes. The baths are frequented by a large number of 
adults as well as by school children. The number of patients 
admitted to the small hospitals has increased from year to year. 
Reckoning from the year 1926, when the first one was opened, 
the number of patient-days amounts approximately to 20,000. The 
nursing-homes have likewise been much frequented. They are 
maintained with the aid of communal grants. 

The local sections of the Red Cross have made grants in aid of 
the summer holiday colonies organized by the dispensaries. 

With a view to the enlightenment of the public on matters 
relating to hygiene, the Red Cross have published and distributed 
a number of popularly written and richly illustrated booklets on 
subjects such as the care of the teeth, public health, ete. They 
have also organized a number of courses on hygiene and. sick 
nursing. 

The assets of the Vasterbotten district amounted at the end of 
1934 to nearly 50,000 kronor in cash, approximately 120,000 kro- 
nor in real estate, and about 130,000 kronor in movable property. 
The number of members has been steadily increasing, and at the 
last-mentioned date was 2,800. 

The Red Cross in the Norrbottén district have erected four 
small hospitals, situated in Lappmarken. Reckoning from the 
year 1922, when the first one was opened, the number of patient- 
days amounts approximately to 35,000. The annual number of 
patient-days in recent years has remained comparatively constant, 
being slightly more than 3,000 a year, which is about the maxi- 
mum accomodation of these little hospitals. As there are no 
other institutions for the care of the sick in the regions in which 
they are located, these hospitals have been a great boon to the 
population. . 

Two maternity nursing-homes have been erected by the Red 
Cross in the Norrbotten district, with the aid of communal grants. 

The local sections in this district also have made grants in aid 
of summer holiday colonies. 

In Norrbotten also a number of courses in hygiene and sick 
nursing have been organized by the Red Cross. In connection 
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with these courses, so-called »health hours» have been arranged 
for school children in several places. In 1934, as in preceding 
years, courses in sick-nursing were organized, with the aid of 
Government grants, at the training colleges for elementary school 
teachers at Haparanda and Murjek. 

The ladies in this district have shown much energy in the 
making and distribution of garments, especially infants’ clothes, 
which are always badly needed in these parts. 

In the wild regions of Norrbotten, where, owing to the great 
distances, doctors and nurses are, aS a rule, not accessible, very 
_ useful services are rendered by the so-called »Samaritans». Twenty 
of them served in this county in 1954. 

The assets of the Norrbotten district at the end of 1934 
amounted to nearly 110,000 kronor in eash, 110,000 kronor in 
real estate, and 157,000 kronor in movable property. The number 
of members, which has been steadily increasing, was about 3,900 
at the last-mentioned date. (HELLSTROm. ) 


8. The Swedish Anti-Tuberculosis Association. 


It has already been explained that a detailed account of the 
campaign against tuberculosis in Sweden is not within the scope 
of this report. The Swedish Anti-Tuberculosis Association cannot, 
however, be entirely ignored. It supports the maintenance of 
tuberculosis dispensaries by annual grants for various counties 
(for Norrbotten about 41,000 kronor, for Vasterbotten about 
19,600 kronor). In 1935 it made the following grants for the 
County of Norrbotten: 12,254 kronor towards the maintenance of 
children’s homes (accommodation for 68 children), 3,059 kronor 
towards the maintenance of foundation school homes (accommoda- 
tion for 25 children), and 930 kronor towards a country holiday 
colony. The Association has also organized an experiment on a 
large scale in the suppression of tuberculosis by Calmette vaccina- 
tion.t In 1935 it made the following grants for the County of 
Vasterbotten : 24,907 kronor towards the maintenance of children’s 
homes (accommodation for 147 children) and 2,800 kronor to- 
wards a country holiday colony. The Association has also finan- 
cially supported endeavours to improve the care of infants as well 
as the organization of lectures. (HELLSTROM, ANKARSWARD. ) 





1 In 1935 this experiment cost the Association 11,644 kronor. 
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9 Housewives’ Societies. , 


A society called the Swedish National Federation of House- 
wives’ Societies has been formed with thé object of uniting Swe- 
dish women in work for the home and the social community, and. 
to serve as a connecting link between the local societies with the 
same aims. The National Federation and the societies belonging 
to it must be neutral in polities and religion. 

In 1935 this federation had ‘fifteen local branches in VAster- 
botten and Norrbotten. In the course of years they have played 
an important part in the promotion of domestic hygiene and pubhe 
health. With a view to public enlightenment they have distri- 
buted popular literature on various subjects connected with health 
culture, such as domestic hygiene, the care of children and especl- 
ally of infants, household work, food and domestic economy. Thev 
have organized cookery courses as well as demonstrations in the 
care of infants and nursing in the homes. They have also carried 
on propaganda for the development of gardening and a more 
abundant use of vegetables in the daily fare. Certain societies 
_ have provided facilities for tired mothers to receive a much needed 
rest during the summer, and have organized summer colonies for 
delicate children. They have distributed infants’ clothes among 
poor expectant mothers or women who have recently become 
mothers. The question of the establishment of public baths has been 
an item in the programme of several of these societies. They have 
also promoted other endeavours for the improvement of personal 
hygiene. (Henistrém, ANKARSWARD.) 
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10. The Vasterbotten Society for Popular 
Educational Courses. 


In accordance with the regulations, societies which endeavour to 
organize popular courses in general and secondary education at 
different places within a large area are entitled to a State grant. 
Such courses have a duration of at least three weeks, with not 
less than ten hours of instruction a week in the form of lectures, 
exercises and work in study circles. Lectures and subjects of 
lectures must be approved in advance by the Royal Board of 
Edueation, on whom it also devolves to examine and approve 
the programme and inspect the work. The organizing committee, 
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in arranging courses of popular education, must co-operate with 
any State-subsidized organizations for popular education which 
may be working at the place where the course is to be held. The 
Vasterbotten society, which was founded in 19380, has hitherto 
organized 45 courses, 17 of which have included subjects relating 
to hygiene and public health, as well as questions of special interest 
to housewives. The attendance at these courses has been excellent, 
more especially at those relating to hygiene and public health. 
With the help of the agricultural societies, so called »housewite 
weeks» have beeen organized. The programmes for the latter have 
_also included instruction in hygiene. The number of applications 
for participation in these courses was so great that only a small 
percentage could be admitted. Societies of this kind therefore 
seem to have a great mission to fulfil. (HELLSTROM.) 


CHAPTER Il. 


Guidance and suggestions for improvements 
in hygiene. 


1. General observations. 


It will be seen from the preceding pages that our investigations 
have been confined to certain branches of personal hygiene. The 
following observations are restricted, broadly speaking, to these 
fields. It may seem to be an omission that we do not deal with 
the wide-spread disease of tuberculosis of the lungs. The 
reasons for this apparent lacuna have already been indicated. ibs 
‘must not, however, be concluded that the health culture which we 
are now studying has not been of value in the campaign against 
tuberculosis. Indeed, cleanliness in the home, proper care of the 
body, and a healthy life with a well-regulated dietary are con- 
sidered to be the best prophylactics against tuberculosis. <All 
endeavours for the improvement of hygiene may therefore be 
regarded as important features in the fight with this disease. 

The reader, perhaps, may be inclined to think that the con- 
structive suggestions submitted here are not so well elaborated as 
might have been desired. It should be noted, however, that several 
of the measures which we consider to be particularly urgent have 
been recommended in reports and observations submitted by 
various Government departments, or in the reports of Govern- 
ment committees. The Government have not yet determined their 
attitude to these recommendations. 

Whilst this investigation has been limited in scope, measures 
to remedy the evils and defects which it has revealed must be of 
a far-reaching character. It will presumably take years before 
they can produce their full effects. It should be borne in mind 
that we are engaged in a field of work in which a certain economic 
standard is required for the attainment of the intended results, 
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and in which ideas transmitted from generation to generation and 
deeply ingrained habits still predominate. Even the most super- 
ficial study of the development of social hygiene will show that 
financial aid from the State or municipalities is a sine qua non 
for success. It is also obvious that the less exacting the conditions 
laid down by the public authorities for the receipt of grants, the 
further down in the social scale will the assistance thus rendered 
extend. How far we can go in this way is primarily a question 
of national finances, and the line where the limit is drawn will 
in some measure depend on the views of the granting authorities 
in regard to social policy. 

Grants in aid of health services are voted by the three author- 
ities, namely the State, the County Councils and the communes. 
‘The State grants are obviously the most important. As above 
indicated, they are indispensable for the maintenance of most of 
these services, and still more for their development. That the 
incidence of the expenditure on the health services should fall, 
in increasing measure, upon the State is indeed consonant with 
present-day views on taxation. In the following pages mention 
will be made of the various State grants for these purposes, and 
suggestions will be submitted for the extension of State aid. 

As for the communes, it should be noted that, as a rule, they 
are themselves badly in need of financial aid from the other 
granting authorities. They should therefore not be required to 
make financial contributions, except in so far as may be necessary 
to induce them to observe due economy in regard to grants from 
the State or County Councils. 

It may perhaps be supposed, especially in times of depression, 
that the most serious impediment to necessary improvements in 
hygiene is poverty. True that poverty, as pointed out above, may 
have quite a paralyzing effect in this respect. It should be ob- 
served, however, that in many cases no large sums are required 
in order to effect important improvements in the home, and that 
insight and alert interest are often far more needed than financial 
resources. 

Public enlightenment is therefore a most important factor in 
this sphere. For, without a realization of the immense importance 
of health culture for the individual, the family and the social 
community, and without the desire and determination of indi- 
viduals or members of families to observe the fundamental rules 
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of health, efforts for the improvement of hygiene will be largely 
wasted, and most of the seed will fall on stony eround. 

The seed of enlightenment, if it is to germinate, must be care- 
fully selected for the soil for which it is intended, that is, accord- 
ing to age, standard of education and range of knowledge. As 
this work must be carried on mainly among those who have been 
least favoured in the last-mentioned respects, those who engage in 
it should possess the rare gift of clear presentment. It is, how- 
ever, of great importance that the problems at issue should not be 
simplified to such an extent as to give a distorted picture of 
existing conditions, and that specious promises should not be held 
out in regard to the efficacy of hygienic measures. Exaggerations 
of this nature are often found in propaganda lectures or literature. 
In the long run, however, they are of very doubtful value, not 
to say actually injurious. The disappointment caused by the non- 
manifestation of promised results 1s in fact liable to cast suspicion 
upon the entire campaign. . 

It has been indicated above that this service should be viewed 
from a wide angle. This applies particularly to propaganda. To 
be successful, it must appeal first and foremost to children in 
‘ publie elementary schools and to youth studying in continuation 
schools. But, in order to produce more immediate results in the 
homes, it should also be addressed direct to mothers and fathers. 

The co-operation of doctors and nurses is indispensable for the 
success of any campaign for the improvement of public health. 
Ags previously mentioned, the duties of medical officers as well as 
of district and dispensary nurses in regard to the promotion of 
personal health have been detined in the official regulations. In 
many cases, however, these public servants have been prevented 
by a heavy burden of purely medical duties from devoting 
sufficient time to the promotion of hygiene. On the other hand, 
the advice and instructions given by doctors and nurses in visiting 
their patients have frequently acted as incentives to durable and 
fundamental improvements in the hygiene of the home. 

Owing to the certain deficiencies in their training, the county 
medical officers and above-mentioned nurses have sometimes failed 
to erasp the importance of, and to take sufficient interest in, 
social hygiene. In order to remedy these defects, the Medical 
Board have taken steps to provide facilities for the extended 
training of medical officers in various branches of hygiene. On 
the basis of proposals submitted by the Board to the Government 


35 


in 1934, the Riksdag in 1936 voted a grant towards the oreaniza- 
tion of courses in social hygiene for country medical officers. As 
for the district and dispensary nurses, the reader is referred to 
the statements made on that subject in Chapter I (pp. 12—14). 
These measures will, in our opinion, conduce to make doctors and 
nurses better qualified than before to render valuable service in 
the promotion of hygiene. 

It should be noted, however, that there is a divergence of opinion 
in regard to the organization of the public health service. Some 
people consider that each branch of this service should be in the 

hands of officers specially trained for the purpose. This would 
signify that medical attendance and sick-nursing in the homes 
would be separated from the health service proper, and that the 
latter would likewise be differentiated, there being, for example, 
a special visitor for child welfare, another for inspection and 
maintenance of dwellings, and so forth. Others take the view that 
the medical and health services should, as far as possible, be 
concentrated in one hand. 

An organization on the first-mentioned lines (differentiation 
and specialization) would doubtless enable the officers to gain a 
deeper insight into their several spheres of work, and to produce 
reports, or submit observations, which would be a more satis- 
factory basis for the action to be taken by the superior authorities. 
Here, however, it must be remembered, we are treading on delicate 
ground. These are matters that vitally concern the homes. There 
are, in short, cogent reasons for concentration, that is for an 
organization under which the medical and health services in each 
district would be in the hands of a single officer. Such an officer 
would naturally have a considerably smaller district than would 
be assigned to one who specialized on a certain branch of hygiene. 
This would enable the doctors and nurses to become well ac- 
quainted with their clentele, which in Upper Norrland, with its 
Sparse population, is a matter of special importance. 

There is a still more weighty argument in favour of the uni- 
fication of these services. People, as a rule, will be far more ready 
to listen to a doctor or nurse who has come to minister to them 
in time of sickness than to a health officer who makes an un- 
expected visit in order to proffer »gratuitous» advice on prophyl- 
actie hygiene. Furthermore, there seems to be no reason to destroy 
the good foundation that has already been laid for a health 
service. Despite many deficiencies and the survival of certain 
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old-fashioned methods, so much progress has been made in social 
hygiene in the course of the last twenty years or so, that a com- 
plete reorganization of the district nurse service does not seem to 
us to be warranted. We are of the opinion that it could serve as a 
basis for that important part of the public health service which 
would in any ease devolve on officers with qualifications similar 
to those of the district nurses. 

Although the district nurse service has been in existence only 
for about ‘ten years, it has already proved its utility. Much useful 
work has been done also by the dispensary nurses, whose daily 
duties include the inspection of dwellings. , 

In making the above observations it is chiefly the rural districts 
that we have had in mind. We willingly admit that in towns with 
a population exceeding the normal range of a district nurse, that 
is from 3,000 to at most 4,000 inhabitants, as well as in thickly 
populated industrial communities, where the conditions are in 
some respects more complex than im the country, there are sub- 
stantial reasons for the appointment of special officers. 

As regards instruction in, and enlightenment on, social hygiene, 
the avenues of advance have already been marked out. The schools, 
at different stages, play an important part in providing for such 
instruction. The only additional measures that we can suggest 
are the distribution of suitable literature and the organization of 
courses of lectures combined with demonstrations. Such courses, 
properly organized and conducted, are obviously of special value 
for public enlightenment. It is particularly important that those 
who attend them should be afforded an opportunity of taking part 
in, or at any rate watching, the practical work. The impression 
produced will thus be more vivid and permanent. The value of 
such courses, however, is unfortunately limited in one important 
respect. It is difficult for poor housewives living in remotely 
situated places to absent themselves from their homes in order to 
attend the courses, especially if they are of long duration. 

It is therefore highly desirable that some guidance and instrue- 
tion in hygiene should be given to mothers in their own homes. 
This, however, requires great tact and an intimate knowledge of 
the character and mode of life of the population. Here, if any- 
where, over-organization is a mistake. It 1s of great importance 
that this service should be concentrated as much as possible. AS 
previously explained, we are of the opinion that in rural districts 
and in small urban communities, these duties should be discharged 
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by the district nurses. We accordingly consider that the recently 
issued regulations regarding the district nursing service, which 
have been summarized above, are well suited to conditions in this 
country. 

But public enlightenment, however important in itself, needs to 
be supplemented by other measures. We are referring particularly 
to the medical examination of children of pre-school and school 
age, medical advice to pregnant women, care of the teeth, ete. 
As regards school children, however, co-operation between school, 
doctor and home is essential in order to ensure the efficacy of 
such measures. 

The above is intended to be merely a general survey of the 
field. Further observations and more detailed. recommendations 
regarding measures for the improvement of hygiene are contained 
in the sequel. (HELLSTROM, ANKARSWARD, BYTTNER. ) 


2. Suggestions for the organization of a public health 
service, centred in the County Councils. 


It may be as well to reiterate that, however satisfactorily a health 
service may be organized, it obviously cannot remedy those con- 
ditions which in many eases are the ultimate cause of the most 
serious and glaring defects in personal hygiene, notably poverty. 
The solution of this difficult problem devolves on institutions 
other than those which are concerned with the promotion of public 
health. On the other hand, it can searcely be too often repeated 
that the injurious effects of poverty on hygiene can be consider- 
ably mitigated by the observation of simple rules of health. 

It will be seen from Chapter I of this Part that a considerable 
number of authorities, public institutions, private foundations, 
corporations and societies are already working in this field. The 
survey given in that chapter has probably surprised many people 
who were not aware that the workers were so numerous. It is 
evident that in this domain many good forces must co-operate if 
the goal in view is to be attained in a near future. But, however 
commendable the endeavours to raise the standard of health of a 
nation may be, there must not be too many cooks. For this would 
tend to seatter the forces of those who volunteer their services, 
lead them into barren fields, and duplicate the work, thus entailing 
needless expenditure, weariness and loss of interest. 
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In the preceding pages much stress has been laid on, the necessity 
of assistance from the public authorities. This, however, must not 
be understood to mean that devoted work on the part of private 
persons or corporations is superfluous or, in itself, of inferior 
value. Our intention has been merely to point out that in Sweden, 
where there is a comparative shortage of private capital, private 
enterprise is often limited by lack of financial resources. We are 
therefore decidedly of the opinion that the principal mission of 
private enterprise in this field is to take initiatives, and tenta- 
tively to test the utility of new measures and the manner in which 
they are enforced, thus doing pioneering work which it is difficult 
to organize under the hard-and-fast rules and conditions which 
are usually attached to grants from public authorities. 

In view of the legislation in this country with regard to public 
health and child welfare, it might seem at first sight that these 
services should be conducted by the boards appointed for the 
purpose by the communes. It has, however, several times been 
pointed out that the communes, in several respects, have not an- 
swered to the expectations of the legislators. This, it may be as 
well to repeat, applies mainly to the rural communes, by reason 
of their small size and very limited financial resources. The con- 
siderable extensions of the public health service which have been 
made since the issue of the regulations just alluded to have, there- 
fore, been based mainly on institutions other than the communes. 
Moreover, some of the communes, realizing their limitations, have 
combined in order to be better enabled to discharge certain of 
their duties. . 

It should be evident from the above that the centralization of 
the public health service within large areas would be an inestim- 
able advantage — not to say an imperative necessity. This idea 1s 
by no means new. The Medical Board some time ago recommended 
such centralization as one of the conditions for the grant of State 
aid towards the organization of the district nurse service. The 
Board suggested that this might take the form of a permanent 
commission appointed by each County Council. Like the Medical 
Board, we fully realize that the County Councils might well 
hesitate to undertake new duties in addition to the extensive 
medieal service which they are already carrying on. It should be 
borne in mind, however, that the health and medical services are 
largely interdependent, and that improvements in hygiene might 
be expected, at any rate in the long run, to entail a reduction in 
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the number of hospital patients. This point of view has been 
largely overlooked in this country, and there is some justification 
for the contention that the medical service has beeen favoured at 
the expense of the health service. Whilst the medical service has 
been in the hands of the County Councils, which have larger 
financial resources and greater facilities for organization, the com- 
munes, most of which are of small size, have been responsible for 
the health service. In these circumstances it is only natural that 
the health service should have suffered in the long run. Another 
factor which has tended to retard the development of the latter 
service is that so many people have failed to realize its importance. 

We trust that these observations may conduce to make it clear 
that there is no fundamental distinction between the health and 
medical services, and that thus there is no objection, in principle, 
to such extension of the sphere of action of the County Councils. 
A beginning has in fact already been made. A district nurse serv- 
ice has been organized by no less than eleven County Councils. 
The district nurses, as previously explained, have important funce- 
tions in regard to the promotion of hygiene. Most of the County 
Councils appoint the boards which conduct the tuberculosis dis- 
pensary service. Grants are made by several County Councils 
towards the organization of demonstration courses in the care of 
infants as well as for other enlightenment of the public regarding 
the care of children. The medical examination of elementary 
school children in rural areas has been organized by five County 
Councils. Finally, three County Councils have organized a more 
rational inspection of dwellings in rural districts. 

These measures may seem very modest, compared with the 
achievements of the County Councils in regard to the medical 
service. It is nevertheless significant that quite a number of 
County Councils have begun to realize the importance of giving 
their support to the public health service. 

Co-ordination is of the greatest importance for the success of 
this work, and we are convinced that no corporations are better 
fitted for this purpose than the County Councils. 

We accordingly propose the establishment of a central health 
council for the promotion of social hygiene, especially in those 
branches of it which are dealt with in this report. In accordance 
with the observations made above, we suggest that the initiative 
should be taken by the County Councils. We note that the County 
Couneils of Visterbotten and Norrbotten, despite the inadequacy 
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of their financial resources, have already taken various measures 
in support of the health service. 

In regard to the composition of such a.council, we make the 
following suggestions. It is highly desirable that the active wor- 
kers in the various branches of this service should be represented. 
That the County Council itself should have a strong representa- 
tion is self-evident. It is also very desirable that the County 
Governor should accept appointment as president of the council. 
It is furthermore of great importance that medical science should 
be adequately represented. The Chief County Medical Officer 
should obviously be a member of the Council, and one of its leading 
forces. It should also include a dentist with social welfare interests. 
In view of the great importance of questions relating to the com- 
position of the diet, particularly in the north of Sweden, it 1s 
most desirable that a superintendent medical officer should have 
a seat on the council. The other members of the proposed corpo- 
ration might, we-think, be appointed by the County Council itself. 

It may be contended with some show of reason that such a body 
would be rather cumbrous. Presumably, however, it would not be 
necessary to convene the council in its entirety except on compara- 
tively rare occasions. It would doubtless be found convenient to 
set up several small executive committees to prepare business. 
These committees might co-operate with representatives of various 
societies and foundations, whether represented on the council or not. 

We trust that the above suggestions, which are based on the 
results of our investigation, may serve to induce the County 
authorities carefully to consider the organization of an improved 
health service, from a prophytactic poimt of view. 

It may perhaps be objected that, in submitting these suggestions 
for the establishment of a central body in each county for the 
co-ordination of the health service, we have merely sketched its 
structure. But, had we entered into details regarding the functions 
of this proposed corporation and its auxiliary bodies, we should 
have incurred the risk that our suggestions, on close examination 
by active workers in the northerly counties, where the conditions 
in many respects are so peculiar, might have been found to be 
impracticable. (Herisrrém, ANKARSWARD, ByTTNER. ) 
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3. Special fields of work. 


We shall now proceed to consider measures for improvements 
in the health services which come within the scope of our investi- 
gation. They will be dealt with in the following order: 


a. Maintenance and imspection of dwellings, and the housing 
problem. 

b. Care of the health of infants and small children in thea 
homes, and maternity welfare. 
». Care of the health of children of school age. 
d. The diet problem in Upper Norriland. 
Dental services for school children and adults. 
Gardening, with reference to conditions in Upper Norrland. 


oo 
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a. Maintenance and wmspection of dwellings, and the 
housing problem. 


Out of the questions referred to above, the one which seems 
to have most bearing on the economy of the individual is the 
provision of sanitary dwellings. If this requirement is to be met, 
it is indispensable that grants should be made by the public 
authorities, on suitable conditions, for the purpose of raising the 
standard of housine accomodation. 

Before proceeding to consider the question of the maintenance 
and inspection of dwellings, which is the main theme of this 
section, it may be useful to review the various measures that have 
been taken in recent years towards the solution of the housing 
problem, especially in rural areas. We shall confine ourselves to 
measures taken by the Riksdag and the Government, as being 
incomparably the most important, and especially those which are 
intended to improve the housing conditions of the poor. It should 
be noted that a large number of poor people in Norrbotten live in 
so-called »backstugor>, which are mere cabins or huts. 

In order to place these measures in their proper setting, some 
information must first be given about the actual housing con- 
ditions in Sweden, especially in rural districts. 

Medical men were naturally the first to stress the importance 
of sanitary dwellings, and to draw attention to glaring defects in 
housing conditions in various parts of the country. This is quite 
evident from the annual reports which have been submitted to the 
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Medical Board by the subordinate medical officers. It should be 
noted, however, that these matters have also attracted the atten- 
tion of State authorities other than those directly concerned with 
public health, and that they have repeatedly taken measures 
with a view to the improvement of housing conditions. For 
example, housing censuses and other enquiries into housing con- 
ditions have been instituted at intervals. Before the war, how- 
ever, owing to a combination of circumstances — the indifference 
shown by many people towards housing questions, the difficulty 
of gauging the economic consequences of radical measures in this 
field, a gradual improvement in the dwellings of agricultural 
labourers, ultimately connected with. the higher standard of life 
of the working classes in general, and the fact that Sweden had 
happily been spared much of the misery found in the large towns 
and over-populated industrial districts in many other lands —, 
the measures taken by public authorities with a view to the im- 
provement of housing conditions were on a comparatively small 
scale. They were concerned chiefly with the promotion of the 
»own-your own-home» movement (see below). But the economic 
depression which followed in the train of the war and its after- 
‘math, in conjunction with a dawning realization of the importance 
of serviceable dwellings, from social and hygienie points of view, 
made it manifest that considerably larger State grants were in- 
dispensable if necessary improvements In housing conditions were 
to be effected within a reasonable space of time. 

Two extensive enquiries into housing conditions have been in- 
stituted by the Swedish Government in recent years, and have 
led to important measures. In 1930 the Government appointed a 
committee to enquire into the practicability of improving housing 
conditions in rural areas, especially the dwellings of agricultural 
labourers. (This committee is referred to below under the name 
of the Rural Housing Committee.) In 1933 the Government 
appointed another committee to enquire into the existing condi- 
tions in regard to »slum dwellings», and to recommend measures 
for remedying the evils connected therewith. The policies recom- 
mended by the two committees, which were working. on similar 
lines, naturally tended to converge. Both committees, for example, 
drafted regulations regarding the structure of dwellines ete., and 
made various suggestions for improving the arrangements for the 
inspection of dwellings. 
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As our investigation in Upper Norrland was mainly concerned 
with the diet and the way in which it affected the health of the 
population, we asked only for summary information regarding 
housing conditions in those regions. It should further be noted 
that the information thus collected was confined to a minor part 
of the area under investigation, namely to the housing conditions 
in the depths of the country. Furthermore, the material obtained 
was by no means uniform and, for financial reasons, was not 
statistically elaborated. The general results of this limited enquiry 
into housing conditions in rural areas are summarized in Part I, 
Chapter III. 

The particulars given below are based on reports from various 
parts of the country, and are therefore not particularly charac- 
teristic of Vasterbotten and Norrbotten. But, so far as the avail- 
able material* has permitted, we have paid due regard to the 
conditions in those counties. 

A. glance at the maps in Part I, Chapter I will show that there 
are only six towns in the two counties, taken together. The 
population of the largest of these towns, at the end of 1935, was 
only 13,510 souls. As the towns in these two counties are thus of 
subsidiary importance, and as our investigation was concerned 
with the rural districts, only a few particulars will be given 
regarding housing conditions in the towns. 

The first extensive housing census in rural areas was made in 
1912—1914. It was followed up by an enquiry on a minor scale 
in 1926—1927. There is no available material of this nature of 
quite recent date. 


The Rural Housing Committee, on the basis of official statistics, 
estimated the number of dwellings in the rural areas of Sweden, the 
population of which in 1934 was 4,131,000 souls, at about 983,000, of 
which about 601,000 were occupied by the agricultural population. The 
number of small dwellings, consisting of one or two rooms and a kitchen, 
was estimated at about 650,000, of which some 400,000 were tenanted by 
the agricultural population. The latter figure included some 100,000 
dwellings provided by the farmers for their agricultural labourers and 
for crofters.? 





1 Tt consists largelv of summaries of the results of the housing census 
and other enquiries into housing conditions, embodied in the reports 
of the two above-mentioned committees. 

2 In 1930 the agricultural population was estimated at 2,135,000, of 
whom about 1,041,000 were specified as active workers. 
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At the time of the first-mentioned housing census, in 19121914, about 
two-thirds of the dwellings in rural areas were self- contained houses for 
single families. A Cae ene sinall number of houses were occupied 
by several families. Most of them were built in two storeys, and had 
only a single staircase. They were devoid of halls, and the accommoda- 
tion in the way of larders, clothes closets, etc., was bad, or non-existent. 
The walls and sound-boarding were badly constructed. Accommodation of 
this type, which has given cause for much well-grounded complaint, was, 
and still is, particularly characteristic of those dwellings (the so-called 
>»wage-dwellings») which are occupied free of charge, but reckoned as 
part wages, -by agricultural labourers, especially on large estates. About 
two-fifths of the dwellings of the normal type consisted of one room and 
a kitchen. and about one-fourth of two rooms and a kitchen. Dwellings 
(cottages) with one room and a kitchen predominated in the north of 
Sweden, but were usually so constructed that the air-spacing was con- 
siderably larger than in the south. As the measurements taken in this 
housing census were on quite a small scale, no genéral conclusions can 
be drawn in regard to the dimensions of the dwellings. According to 
one report, the net space available for accommodation in a self- contained 
house (cottage) in the rural districts of central Sweden averaged about 
75 cubic metres. ~ 

If a dwelling occupied by more than two persons per room or Sie 
is considered to be over-crowded, nearly one-third of the smaller dwel- 
lings (up to three rooms and a itch) were overcrowded. And no less 
than 47 per cent of the population lived in such dwellings. It should 
‘further be noted that 34 per cent of the rural population consisted of 
children under the age of fifteen. The figure for density of occupation 
for dwellings (cottages) of up to two rooms and a kitchen was 187 persons 
to 100 rooms. The corresponding figure for cottages with one room and 
a kitchen was 211. These figures are for rural areas proper. 


It should be noted that this housing census was made more than 
twenty years ago and, in view of its general plan and rather 
limited scope, cannot be considered tq come up to present-day 
standards. Nor can the investigations subsequently made be taken 
as a basis for a comprehensive report on the housing conditions 
of the poor. 

In 1920 an investigation was made into the cost of living of 
families of agricultural labourers and small holders. It was on a 
minor seale, being confined to 372 families. They were asked to 
sive rather detailed particulars regarding the size and character 
of the dwellings. 


In this investigation it was again established as a fact that the average 
number of rooms per family was smaller in Norrland than in the south of 
Sweden, where dwellings of two rooms and a kitchen predominated, but 
that. reckoning in floor area and cubie contents, the dwellings were more 
spacious in the north. Whereas in the south of Sweden the measurements 
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averaged 35 square metres (floor area) and 89 cubic metres (cubic con- 
tents), the corresponding averages for the north of Sweden were 43 
square metres and 111 cubic metres. The figures for density of occupa- 
tion tallied fairly well with those for the years 1912—1914, the number 
of persons per room being estimated at 2.1. Nearly half (45.4 per cent) 
of the families inhabited dwellings with more than two occupants per 
room, and more than 5&8 per cent of the total number of members of 
these families occupied rooms which were thus overcrowded. Reckoning 
according to the number of rooms, there was less overcrowding in the 
south of Sweden (1.6 occupants per room) than in the north (2.5 oceu- 
pants). On the other hand, the air-spacing per person was larger in the 
north of Sweden than in the south, the figures being 19.4 and 18.8 cubic 
metres respectively. 


An enquiry made in 1920 into the housing conditions of agri- 
cultural labourers, by way of preparation for an international 
conference on that subject which was to be held in the following 
year, vielded the following results :— 


Dwellings with two rooms and a kitchen still predominated in the 
south of Sweden. In regard to floor area, the dwellings under investiga- 
tion, generally speaking, were in accordance with the minimum measures 
prescribed in the collective agreements then in force between employers 
and workers. According to reports from the chairmen of the rural district 
meeting,t covering 1,544 dwellings, 9 of those dwellings contained only 
a single room, 950 one room and a kitchen, and 585 two rooms and a 
kitchen. The particulars in regard to the north of Sweden were sparse, 
but seemed to bear out the data given above in regard to the proportion 
between one-room and two-room cottages. The floor area averaged 39.1 
Square metres and the height 2.5 metres. The air-spacing thus averaged 
about 98 cubic metres. 

In the replies to the questions put in this enquiry the above-mentioned 
tenement houses in several storeys were subjected to severe criticism. 
Complaints were also received to the effect that the dwellings for the 
so-called statare (farm labourers receiving part of their wages in kind) 
were badly fitted up, draughty, cold, damp, and infested with vermin. 
Another complaint was that the dwellings were often devoid of clothes 
closets, larders and other storage accommodation. About 80 per cent of 
the workers, in various forms, expressed the view that the accommoda- 
tion for statare was most unsatisfactory. Fourteen of the chairmen of 
rural district meetings who took part in this enquiry recognized the 
justice of this complaint. It may be added that a large number of the 
dwellings provided for unmarried farm hands were extremely unsatis- 
factory from a hygienic point of view, being often located in cow-houses, 
not properly isolated from stables, and badly provided with appliances 
for heating. 





t A communal institution, one of the functions of which is to deter- 
mine the taxation of the commune. 
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An investigation with the special object of ascertaining the 


housing conditions of the agricultural (and fishing) population 
was made in 1926—1930 by Professor ALFRED PETTERSSON and 
Dr G. Srénuorr. It was planned in such a way as to throw lght 
on questions of hygiene, and yielded valuable information also 
from social points of view. 

In the report? on this investigation an interesting attempt has 
been made to determine the character of a dwelling on an objective 
basis by a system of marks or points. ; 


The investigation extends only to a minor part (about one half per 
cent) of the dwellings and population of the rural districts of Sweden. 
Its value, however, is enhanced by the fact that the districts selected 
were representative. Thus those containing industrial communities were, 
as far as possible, excluded. ie 

For reasons of space, our summary of the results of this interesting 
investigation must be confined mainly to particulars which-may serve 
as a basis of comparison with the data given above. 

The investigation covered altogether 22.497 persons. Out of this num- 
ber 14,780 persons (inclusive of children) represented the population 
engaged in agriculture and forestry (and fishing). The number of house- 
holds in the last-mentioned group was 3,202; 121 persons lived alone. 

As the group of persons engaged in agriculture etc., included inde- 
‘ pendent farmers and tenant farmers as well as agricultural labourers, 
the annual income of the occupants of the investigated dwellings showed 
considerable disparity. In order to differentiate the labouring classes 
within this group, a line of demarcation was drawn. Persons with an 
income exceeding 300 kronor per annum (in certain expensive places 
350 kronor) were regarded as being above that line. Two children under 
age were reckoned as equivalent to one adult. It was found that no less 
than about 23 per cent of the entire group fell below the line. 

The housing conditions of the above-mentioned poorer section (the 23 
per cent) are, in themselves, of special interest. But the figures are, 
unfortunately, too small for our purpose. For this reason, the particulars 
given below, unless otherwise stated, will refer to the entire number of 
homes under investigation, being 5,671 in all. 

Out of the population comprised in the investigation 88 per cent lived 
in self-contained houses (cottages). In 9.1 per cent of the dwellings the 
total net available accommodation measured less than 50 cubic metres. 
In 45.6 per cent of them the air-spacing in the rooms used for sleeping 
purposes was likewise below that measure. The air-spacing available for 
each occupant was merely 5—9 cubic metres for 12.6 per cent of the total 
number, 10—14 cubic metres for 28.8 per cent, 15—19 cubic metres for 23.9 
per cent, and 20—24 cubic metres for 15.8 per cent. The height of the 
rooms was unduly small; in no less than 17 per cent of them it was below 
210 metres. Most of the dwellings were badly lighted by day: only in 








t ALFRED PETTeRsson and G. Sriynorr: On the Housing Conditions in 
Rural Districts of Sweden. Acta societ. medica suecan. Vol. 55, p. 89. 
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38.3 per cent of them did the window surface amount to 12 per cent of 
the floor area, which was considered to be the minimum measure for 
lighting purposes. No less than 30.9 per cent of the dwellings were 
designated as being damp, cold or draughty, and about one-fifth of them 
had no fireplaces. Only in 23.6 per cent of the total number of dwellings 
was the floor at a sufficient height above the ground to make them 
damp-proof. The air-spacing available for each occupant was less than 
15 cubic metres in respect of 21.5 per cent of the total number. 


The general conclusions drawn by these investigators were 
that 14.5 per cent of the dwellings must be designated as being 
distinetly below the standard, and that 17.s per eent of the 
- occupants lived in such dwellings. They point out that the in- 
vestigation convineinely shows that a large section of the Swedish 
rural population live in unsatisfactory dwellings. They had also 
observed in numerous cases that the available accommodation was 
badly utilized from a hygienic point of view. 

In 1931 the Swedish Board of Social Welfare submitted to the 
Government a report on an extensive investigation into housing 
conditions in rural areas, with suggestions for improvements. For 
lack of space, we must confine ourselves to a brief indication of 
its contents. 


The vast majority of the persons to whom enquiries were addressed 
maintained that there had been a decided improvement in the housing 
conditions of agricultural labourers and their equals, as compared with 
the state of things a quarter of a century ago. When the basis of com- 
parison was taken only ten years back, there was considerable diver- 
gence of opinion. According to reports from several quarters, the agri- 
cultural crisis had stood in the way of building activity on any extensive 
scale. Some people, whilst recognizing that the importance of satisfactory 
dwellings had now been borne home to wider circles, stated that the 
failure of the population at large to realize this had, to some extent, 
barred the way to a higher standard of housing accommodation. From 
some parts of the country it was reported that the little interest shown 
by employers in the improvement of housing accommodation was one of 
the most serious obstacles. On the other hand, it was pointed out that 
this indifference was quite explicable, in view of the scandalous way in 
which a number of tenants had neglected their dwellings. It was reported 
that the above indicated evils in regard to the accommodation of unmarried 
farm labourers still existed in the southern and central parts of Sweden, 
whilst in Norrland the conditions in this regard had apparently improved. 
The reports showed that the conditions also in other respects varied 
considerably in different parts of the country. As want of space prevents 
us from entering into details on this subject, we must refer the reader 
to the general description of the deficiencies in housing accommodation 
in Upper Norrland which has been given in Part I, Chapter HI. 
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Some additional information regarding housing conditions 1s 
contained in the annual reports of the Medical Board as well as 
in the reports annually submitted to the Board by the subordinate 
medical officers. These reports, however, are not intended to give 
statistical material. Their chief purpose is to draw attention to 
abuses from a hygienic point of view, whether due to the nature 
of the dwellings or to objectionable habits. As the medical of fi- 
cers are not all equally interested in questions of hygiene, as the 
terms which they use vary considerably in shade of meaning, and 
especially as no rules have been drawn up in regard to the elassi- 
fication of dwellings, their annual reports are somewhat lacking 
in homogenity. They are taken as a basis for the annual reports 
of the Medical Board itself. 


A condensed resumé of these reports will not add very much to the 
knowledge of the reader who has studied the above summaries of the 
investigations into housing conditions in the rural districts of Sweden. 
He will learn that such simple measures as the utilization of the avail- 
able accommodation in order to give sleepers sufficient air and to pro- 
vide separate bedrooms for boys and girls after a certain age, the utiliza- 
tion of existing facilities for ventilation, and the cleaning of floors and 
walls, are still largely neglected. The reports draw attention to over- 
‘ crowding in the dwellings of the poor, to the common occurrence of 
damp and draughts owing to cracks in walls and floors, and to the lack 
of such conveniences as cellers, larders, clothes closets etc. They show 
that there have been many complaints about the supply and quality of 
drinking-water. 

It should be pointed out, however, that this rather gloomy picture is 
by no means representative of the state of things everywhere, and that 
during the last twenty or thirty years there has been some improvement 
even in the housing conditions of the above-mentioned statare and un- 
married farm hands. . . 


Finally, it should be mentioned that statistics as a basis for 
the setting up of certain minimum standards for dwellings have 
been compiled by the Rural Housing Committee of. 1929. 


These statistics confirmed previous reports to the effect that the 
height of the rooms in many places was unduly low. There were dwellings 
in which it was not more than 1.70—1.90 metres; in one district this state 
of things was found in as many as one-third of the dwellings under 
investigation. The reports from several counties showed that a number 
of the cottages contained small rooms with an air-spacing of only 15—20 
cubic metres. It was reported even from the north of Sweden that some 
of the living-rooms actually had no fireplace. It was happily ascertained 
that the rule in accordance with a dwelling-house should be detached 
from stables. cowhouse. etc., had been complied with almost everywhere. 
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And it was considered that infringements of this rule would soon be a 
thing of the past. The requirement that the floor of living-rooms should 
consist of wood with sound-boarding had not been complied with in some 
of the dwellings, especially those in old buildings. It was ascertained 
that in the southernmost parts of Sweden dwellings (cottages) with two 
rooms and a kitchen were quite as common as those with one room and 
a kitchen.' 





We shall now proceed to review the measures taken by the 
State for the improvement of housing conditions, especially in 
rural areas. 

One of the earliest and most important measures taken by the 
State for improving housing conditions in rural districts is the 
grant of loans in aid of the establishment of »own homes». 

These loans are granted, on favourable terms, to persons of 
small means to enable them to acquire an agricultural holding or 
to erect a house of their own on a non-agricultural site.’ 

The central authority for the administration of this service 
as well as of other Government measures for the improvement of 
the housing conditions of persons of small means is the State 
Own Home Board. The local organization is in the hands of 
committees subordinate to that Board. There is one such committee 
for each county. 

From 1905, when this service was instituted, down to the 
present year (1936) 75,000 personally owned homes have been 
thus established, 40,000 of which are agricultural holdings. The 
State loans granted for the purpose during this period amount 
in the aggregate to some 300 million kronor. 3 

Attention should also be drawn to the interesting efforts that 
have beeen made by the Government to provide better housing 
conditions for the erofters, ete., on the Crown lands in Norrland 
and to organize new settlements there. 

In order to enable the crofters ete., in the Norrland Crown 
forests to erect cottages of their own, they have received building 
erants amounting to 2,000 kronor (in exceptional cases 3,000 kro- 
nor), besides being supplied with timber gratis. In this way some 
two thousand new homes have been established in the forests of 
Norrbotten and Vasterbotten. 


1 See Supplement I page 117. 

2 This is merely a brief indication of the »own home» movement in 
Sweden, which is of a rather complex character. Its leading aim was 
originally to counteract the depopulation of the country. 
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The Government have also taken steps for the establishment of 
allotment holdings in the Norrland Crown forests. ‘The settlers 
on these allotments receive building grants of up to 3,000 kronor 
(in exceptional cases 4,500 kronor), in addition to free timber. 
The number of allotment holdings in Norrbotten and Vasterbotten, 
taken together, is about four hundred. 

It should furthermore be mentioned that a State lending fund 
has been instituted for the purpose of improving the housing 
supply, especially in Upper Norrland. Holders of certain settle- 
ments on the Crown lands in Norrbotten are entitled to obtain 
loans not exceeding 2,000 kronor from this fund, for building 
purposes. Holders of certain other landed property in the two 
counties, may, under certain conditions, receive loans not ex- 
ceeding 1,000 kronor for reconditioning purposes. 

The above-mentioned measures, however, have by no means 
sufficed for the improvement of housing conditions in rural areas. 
On the basis of proposals submitted by the Rural Housing Com- 
mittee, the Riksdag in the course of the years 1988—1936 voted 
altogether 40,500,000 kronor for subsidies and loans for this pur- 
poset The Government regulations in regard to the grant of 
‘ these subsidies are to the following effect :— 

State subsidies in aid of the improvement of housing conditions 
in rural districts are of two different kinds, namely (1) recon- 
ditioning allowances and (2) building loans: | 


Reconditioning allowances are granted to owners, and other persons 
responsible for the maintenance, of house property, in aid of repairs or 
other improvements in existing dwellings which may be necessary from 
the point of view of sanitation, as well as for the rebuilding of existing 
dwellings in bad condition. In order to obtain such a subsidy the owner 
ete., must show that he is in need of financial assistance for the recon- 
ditioning. Dwellings after reconditioning must be in conformity with 
the rules laid down in the Public Health Act. 

These allowances, on which no interest is charged, are deemed to have 
been repaid when the reconditioning has been duly carried out. It is 
prescribed that the amount of the allowance, as a general rule, should 
be less than 50 per cent of the costs of reconditioning, and must not 
exceed 1.000 kronor for each separate dwelling. 

Building loans are granted mainly by way of supplementation of 
reconditioning allowances, but also to persons who are not in need of 
such allowances. They are granted in aid of large repairs or other im- 





1 In the Budget for the fiscal year 1937/1938 additional grants of 
5.500.000 kronor for reconditioning allowances and of 3.000.000 Kronor 
for building loans were voted by the Riksdag. 
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provements, as well as for the erection of new buildings in connection 
with reconditioning. 

These loans, on which interest is charged, must be paid off in instal- 
ments in the course of twenty years. They may not exceed 70 per cent 
of the building costs, nor 3,000 kronor per dwelling. If the borrower is 
also in receipt of a reconditioning allowance, the total sum may not 
amount to more than 80 per cent of the costs, and the loan may not 
exceed 2,000 kronor per dwelling. 

As one of the principal objects of the grant of these subsidies is to 
counteract unemployment, it is prescribed that reconditioning or building 
must be completed within a certain space of time. 

The grant of reconditioning allowances and building loans devolves 
on the local »own home» boards, which, as previously mentioned, are 
subordinate to the State Own Home Board. Before making grants 
they are expected to consult the chief county medical officer or other 
experts on sanitation. As is explained below, preliminary investigations 
as a basis for the grant of such subsidies are made by the local health 
boards. 

Regulations have been issued by the State Own Home Board 
with the object of affording better facilities for owners of house property 
who are particularly badly off to recondition their dwellings, as also with 
a view to greater uniformity in the local organization of this service. 

This Board, for example, have prescribed that it shall devolve on 
the local health boards, after due investigation, to submit to the com- 
munal authorities proposals for communal grants to owners of house 
property which is in such a bad state that intervention is necessary, but 
who are not in a position to defray the expense of reconditioning, nor to 
carry out the work themselves. In submitting such proposals the health 
boards can expect that the State grant, in such special cases, will amount 
to 80 per cent of the estimated costs of reconditioning, though not more 
than 1,000 kronor per dwelling. It is also made a condition that the 
communes shall supply any additional requirements for the recondi- 
tioning, in the form of cash allowances, building materials, transport of 
labour, ete. 


The State grants hitherto voted by the Riksdag for these sub- 
sidies, aS previously mentioned, amount altogether to 40,500,000 
kronor. There has been such a demand for reconditioning allow- 
ances that these large sums have by no means sufficed for the 
erant of all the appleations. It is calculated, however, that they 
will enable some 55,000 dwellings to be reconditioned, including 
about 5,000 »wage dwellings» for farm labourers. The total 
cost of these works is estimated at approximately 80,000,000 
kronor. 

It was a disappointment to the Government to find that the 
sums voted by the Riksdag for reconditioning allowances had been 
utilized to such a small extent for the improvement of the »wage 
dwellings» for farm labourers. In view of this circumstance, and 
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as the main object of these subsidies was ‘to provide work for the 
unemployed, the Government requested the Rural Housing Com- 
mittee to submit proposals for additional measures OL a, more 
permanent character. The principal recommendations made by 
the committee in response to this request are in the nature of 
proposals (1) for the institution of a State lending fund in aid 
of improvements in the dwellings of agricultural labourers and 
(2) for State grants in aid of the continuous improvement of 
housing conditions in rural districts. The first-mentioned proposal 
was adopted by the Government, and passed by the Riksdag in 
1935. In regard to the second proposal the Government have not 
yet taken a definite decision, though they have approved it im 
substance. 

Regulations regarding the lending fund for the dwellings of 
agricultural labourers have been issued in the form of a Royal 
Decree. The stated purpose of the fund is to promote the erection 
of serviceable dwellings for agricultural labourers, which shall be 
satisfactory both from social and from hygienic points of view. 
It is prescribed that the loans shall be granted in such a way 
as to facilitate the efforts of the local health boards to provide 
sanitary dwellings for the rural population of their districts." 


Loans from this fund are granted to owners or holders of agricultural 
property in aid of (1) the erection of new dwellings for their agricultural 
labourers and (2) the rebuilding or reconditioning of existing dwellings. 
These loans — unlike the above-mentioned building loans — may be 
eranted not only for building in connection with reconditioning, but also 
for the erection of completely new. dwellings. 

The loans may not exceed 3,000 kronor for each separate dwelling. 
nor 70 per cent of the estimated costs of the entire building work. Where 
several dwellings are to be built or rebuilt, the amount of the loan in 
respect of each dwelling must in no case exceed the quota of the costs 
which is represented by that dwelling. In such cases, unless some other 
basis of calculation is eonsidered desirable, the building costs are 
reckoned relatively to the floor area of the several dwellings. 

The loans run at 3.6 per cent interest from the date on which the 
proceeds are received by the borrowers, and must be paid off in instal- 
ments of one-twentieth annually as from the third calendar year in which 
they were granted. . 





1 In the Budget for the fiscal year 1937/1938 a grant of 400,000 kro- 
nor towards this fund is voted by the Riksdag. In 1936 the Riksdag 
voted 500,000 kronor for the same purpose. It is intended that grants 
towards this fund shall be voted according as interest is received on 
the above-mentioned loans for rural districts in eveneral. 
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The borrower must produce an acceptable security for the loan. The 
security generally demanded is a mortgage on the property of up to 
five-sixths of its then assessed, or otherwise, certified, value. 

Another important measure with a view to the improvement of 
the conditions of the life of the rural population is the establish- 
ment of a State lending fund for workers’ small holdings. It was 
instituted in 1933 in accordance with a Government Bill passed 
by the Riksdag in that year. The principal object of this fund 1s 
to enable persons who, owing to the lack of sufficient means of 
their own, cannot obtain loans under the regulations issued by the 
State Own Home Board, to acquire personally owned small 
holdings. It is, in short, intended for the. benefit of industrious 
and capable workmen whose earnings are too small to enable 
them to procure serviceable dwellings by their own efforts. 

With the aid of loans from this fund on very favourable terms, 
persons without means, such as forest labourers, floaters, agri- 
eultural labourers and youths living at home, can now acquire 
small holdings of their own, which will enable them to eke out 
their earnings from work of a seasonal or otherwise temporary 
character. 

It is prescribed that dwellings erected on such small holdings 
shall be sanitary and otherwise serviceable. 

The support given by the State to the »own home» movement 
was extended in 1934 by a Government Bill relating to so-called 
tenants’ own homes, which was passed by the Riksdag. In accord- 
ance with this measure new, completely laid out, agricultural hol- 
dings on Crown lands can be leased to persons without means, or 
in poor circumstances, the tenant having the right ultimately to 
purchase the holding. In connection with the lease tenants may be 
eranted loans to enable them to procure agricultural stock ete. 

Finally, it should be mentioned that the Government in 1936 
appointed a committee to submit proposals for the reorganization 
of the entire system for the support of the »own home» movement, 
as well as regarding other matters connected with State social 
welfare measures relating to land.. This committee is expected to 
submit its report in 1937. 

As regards housing conditions in towns, it should be observed 
that slum districts, in the proper sense of the term, happily do 
not exist In Sweden. Nevertheless many defective and insanitary 
dwellings are found scattered here and there in the towns. In 
Swedish towns, however, the most serious evil that has to be 
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combated is overcrowding. This is largely due to the fact that 
— except in the south of Sweden, where apartments with two 
rooms and a kitchen predominate — the majority of families live 
in apartments consisting only of a single room and a kitchen. 


In 1935 the previously mentioned committee on urban housing con- 
ditions made an investigation in regard to small apartments (of up to 
two rooms and a kitchen) in fourteen provincial towns in Sweden. They 
found that 20 per cent of the apartments under investigation were damp, 
and that about as many were not provided with proper arrangements for 
warming. About 45 per cent were devoid of halls. Some twenty per cent. 
of the dwellings had neither water pipes nor house drains within the 
apartment itself. It is remarkable that no less than 80 per cent of the 
families under investigation had no access to closets within their apart- 
ments. In the great majority of these cases the use of the closets in the 
courtyards was shared by two, three or more families. Altogether only 
one-third of the families had closets of their own within or outside the 
apartment. 

Defects such as these are all the more serious as many of the apart- 
ments of the worst type are inhabited by families with a number of 
children. In the above-mentioned investigation a group of apartments 
in particularly bad condition were selected ee special examination. These 
were apartments which had at least three so-called »fundamental defects», 
for example, those which were at the same time cold, draughty and damp. 
This group amounted to 12 per cent of the total number. No less than 
20 per cent.of the families who had three or more children under twelve 
years of age lived in such dwellings. 

Another evil to which large families with a number of children are, 
of course, particularly exposed is overcrowding. In an investigation made 
in 1933, which extended to all types of apartments, it was found that 50 
per cent of the total number of apartments contained at most one room 
and a kitchen. No less than 40 per cent (among the labouring classes 
fully 50 per cent) of the families who had three or more children under 
the age of 15 lived in such tiny dwellings. If a dwelling is considered 
to be overcrowded in case it houses mere than two »person units»? per 
>room unit»,t 13 per cent of the total number of apartments fall under 
this designation. For families with three or more children under the age 
of 15 the corresponding figure is no less than 47 per cent. 

In the above-mentioned investigation of small apartments, in 1935, it 
was found that 40 per cent of all the children under the age of twelve who 
lived in such apartments had their beds in a room or kitchen where 
at least four persons slept, and more than 30 per cent of them slept in 
rooms where the air-spacing per person was less than 10 cubic metres. 


In spite of the existence of such glaring defects, it must be 
recognized that the conditions have greatly improved in recent 





An adult — a whole »person unit», a child under the age of 15 a half 
>person unit»; an ordinary living-room — a whole »room unit», a kit- 
chen — a half >room unit». 
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years. As the result of the intensive building and rebuilding which 
has been going on since 1923, many new houses have been erected, 
and many apartments have been modernized. Nowadays about 30 
per cent of the apartments are equipped with central heating, and 
15 per cent with bathrooms or douches. There has also been a 
marked decrease in overcrowding. This, however, is largely due 
to the decline of the birth rate and the consequent diminution in 
the number of persons per household. 

Improvements in the urban housing supply have been stimulated 
by State loans and subsidies. For example, sums amounting to 
83 million kronor were lent to house-builders in the course of the 
years 1920—1930 out of the State Housing Loan Fund, in the 
form of second-mortgage loans. In addition, subsidies in aid 
of house-building for residential purposes have been granted 
since 1917 up to the amount of 20 million kronor. In 1930 the 
erant of second-mortgage loans was taken over by the Swedish 
Housing Credits Fund, the foundation capital of which has been 
supplhed by the Gov aca. 

These measures, however, were not. considered sufficient to 
maintain building activity during the late economic crisis. In 
1933, 1935—1937 the Riksdag voted sums amounting altogether 
to 11,5 million kronor for the grant of third-mortgage loans 
(up to 90 per cent of the value of the property) 1m connection 
with the building or rebuilding of residential houses in towns. 

These erants, however, were mainly intended to provide work 
for the unemployed. Other measures have been taken, or are being 
planned, with the direct object of improving housing conditions, 
the leading aim being the suppression of overcrowding. Seeing 
that overcrowding is mainly due to poverty, subsidies were ob- 
viously required in order to enable spacious and otherwise service- 
able apartments to be provided, at moderate rents, for families of 
small means. Not until such apartments have been procured, will 
the authorities be in a proper position to condemn dwellings as 
uninhabitable. For under existing conditions it is not, as a rule, 
possible to offer families living in such dwellings any other apart- 
ments at a reasonable rent. 

For financial and other reasons, it is evidently impracticable 
to grant subsidies on such a scale as would enable all those families 
who are now living in overcrowded apartments to procure better 
accommodation. It has, however, been decided, in accordance with 
a scheme which has now been adopted, that assistance shall be 


56 


given to poor families with several children under age, living in 
overcrowded apartments. The total number of such families in 
towns and urban communities is estimated. at about 20,000. 

It has been agreed that the Government and the municipal 
authorities jointly shall make arrangements for the building of 
houses containing apartments of two or three rooms and a kitchen, 
for the accommodation of these families. The total estimated cost 
of this undertaking is 200 million kronor. The State is to contri- 
bute 90 million kronor in the form of supplementary mortgage 
loans, whilst the municipalities are to provide free sites, ete. The 
rents payable by these families will not be based on the actual 
costs of building: certain reductions will be granted. Thus families 
with three children will have a reduction of 30 per cent, families 
with four children 40 per cent, and families with 5 or more chil- 
dren 50 per cent. The percentages will be calculated on the basis 
of normal rents. These rent allowances are to be defrayed by the 
State. When the system is completely organized, they will entail. 
an annual expenditure of about 5'/, million kronor. 

The execution of this plan has in fact already commenced. In 
1935 and 1936 the Riksdag voted altogether 25 million kronor for 
housing loans, 500,000 and 650,000 kronor respectively for rent 
allowances. It has furthermore been decided to take steps with 
a view to the clearance of slum-like quarters in towns.' 

The municipalities likewise are carrying onan extensive hous- 
ing policy in the form of loans in aid of cooperative house- 
building societies, so-called »house-building foundations» (with 
public utility aims), the »own home» movement ete., besides the 
erant of actual subsidies. This policy, however, varies greatly in 
different towns, and it would carry us too far to enter into details 
on the subject. 


It would be beyond the scope of this work to attempt an ana- 
lysis of the faetors and conditions which have led to the above 
indieated deficiencies in housing accommodation. We must confine 
ourselves to the following observations. Many occupants of apart- 
ments, owing to their lack of appreciation of the value of a satis- 
factory dwelling and their propensity to cling to old habits, have 





1 In the Budget for the fiscal year 1937/1938 additional grants of 
5.5 million kronor for housing loans and of 1 million kronor for rent 
allowances are voted by the Riksdag. 
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taken too little interest in these matters to move with the times. 
It would, however, be unjust to assign paramount importance to 
such factors. In the course of the twenty years or so preceding 
the above-mentioned extensive investigations into the housing pro- 
blem, housing conditions had shown a very considerable improve- 
ment, despite the fact that the support given by the publie author- 
ities, according to our present lights, was comparatively small. 

Another explanation of the slow progress previously made im 
this field is that the possession, or acquisition, of some capital was 
usually required as a basis for the receipt of State assistance. The 
economic crises to which Sweden, like other countries, has been 
exposed since the war, and whose effects have been felt most 
severely by the farmers, have also conduced, in a marked degree, 
to retard developments. It should be noted that during the late 
trade depression unemployment had spread, on an alarming seale, 
to agriculture. 

One of the principal reasons why the public health authorities 
have been unable to take such effective steps as they would have 
desired with a view to raising the standard of housing accom- 
modation is that serious consequences might be entailed by their 
intervention. The local health board, before condemning a dwelling 
as uninhabitable, should be in a position to offer the occupant 
better accommodation, in case he lacks the necessary resources to 
have the dwelling put into a satisfactory condition. In many 
cases the only outcome of the intervention would be that the 
occupant was thrown on the parish. 

Ag will be seen from the above, the measures taken, or planned, 
by the Government with a view to subsidizing improvements in 
the housing conditions of persons of small means — setting aside 
the yown home» movement and the settlement in the Crown forests 
of Norrland — are, generally speaking, of quite recent date. The 
new forms which such measures have assumed are marked by the 
endeavour to reach those classes of the population who have been 
unable to avail themselves of State assistance in accordance with 
previously issued (and still existing) regulations. Another aim 
of the housing policy of recent years is to afford facilities for 
the farmers to build or rebuild dwellings for their agricultural 
labourers. Generally speaking, the measures taken by the Govern- 
ment and Riksdag in this field have shown that the housing 
question in Sweden is one which mainly concerns the rural areas. 

It is naturally difficult to express any definite opinion on the 
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results of the State housing policy of “recent years. Broadly 
speaking, however, we may be warranted in stating that the effects 
of this policy are manifesting themselves in almost all the rural 
communes in Sweden. In addition, most of the rural districts in 
the immediate environment of towns, as well as many urban com- 
munities, are feeling the benefits of the State grants for the 
improvement of housing conditions. Thousands of old tumble- 
down dwelling-houses are being put into good repair, or are being 
replaced by new ones. This building work has been on a scale 
which would have been inconceivable in former days. . 7 

It has naturally been difficult effectively to guide and super- 
vise building and reconditioning work on such an extensive scale. 
It may be stated, however, that the hopes which have been centred 
on these endeavours to improve housing conditions are already on 
the way to be fulfilled. There is therefore reason to presume that, 
with the cooperation of good forces, this building work will in 
course of time be more effectively planned and executed. Thus 
the measures taken in view of the late economic crisis have been 
largely instrumental in improving the hygienic conditions of per- 
sons in poor circumstances. The numerous insanitary, tumble- 
‘down cottages which have disfigured the country-side have been 
replaced by new serviceable dwellings. This has been done on 
such a scale that the aspect of many places marked by these 
dingy abodes has undergone a wonderful transformation. 

Seeing that financial resources are obviously required in order 
to enable the individual to procure a serviceable dwelling, and as 
the earning capacity of the rural population cannot be expected 
in the near future to increase to such an extent that existing 
deficiencies could in general be remedied by their own efforts, it 
seems that State grants in aid of improvements in housing con- 
ditions will still be required. Such grants would furthermore 
place the public health authorities in a position to discharge their 
duties more effectively. State measures of a permanent character 
with a view to the furtherance of developments in this field must 
therefore be considered to be warranted both from social and 
economic points of view. 7 


It has been indieated, in the introduction to this section, that 
the two housing committees have submitted proposals for amend- 
ments in the regulations regarding hygienic requirements and 
the inspection of dwellings. It would carry us too far to give a 
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detailed report on the recommendations of these two committees, 
which in some respects have taken different points of view. We 
shall therefore confine ourselves to a biief summary of these 
rccommendations so far as they have been adopted in Government 
Bills passed by the Riksdag. 

It has previously been pointed out that the local health boards 
have been prevented by certain economic conditions from effee- 
tively enforcing the provisions of the Public Health Act and from 
duly exercising their powers under that Act. Another reason why 
this Act has not been effectively appled, especially in rural areas, 
is that its present provisions, as is averred, are too vaguely worded 
and have not afforded sufficient guidance to less experienced health 
boards. Furthermore a considerable number of communes have 
availed themselves of a clause permitting them to delegate the 
duties and powers of the health board to another communal 
authority. This has indubitably led to the result that the health 
service has been relegated into the background. 

On the basis of certain recommendations made by the housing 
committees, the Government in 1936 introduced a Bill providing 
for a number of amendments in the Public Health Act, mainly 
intended to clarify and give a more concrete form to its existing 
provisions. It was passed by the Riksdag. For want of space, we 
shall confine ourselves to citing those provisions which will be 
appHeable to country districts. This limitation seems to be of 
minor consequence, as the regulations are, broadly speaking, 
similar in substance for town and country. 

In regard to rural areas the new regulations run as follows :— 

§ 43. 1. Buildings containing living-rooms shall have a healthy 
situation. Where necessary, the ground shall be drained. 

Buildings of this nature shall be arranged, fitted up and maintained 
in such a way as not to cause injury to the health of the occupants. 

2. Living-rooms shall be of such a size that the health of the 
occupants is not injured by overcrowding. 

Every living-room shall have a window, which should be of sufficient 
size, suitably placed, and look out direct on to the open in such a way 
that the room receives sufficient light. Living-rooms should have facilities 
for ventilation through a window or other equally suitable arrangement. 

Living-rooms shall have proper arrangements for heating. Where 
sufficient heat is not supplied in other ways, they should be provided 
with a serviceable fireplace or other satisfactory apparatus for the proper 
warming of the room. During the cold season of the year windows in 
living-rooms should be air-tight. 


Living-rooms shall be so arranged as to be damp- es The floors 
of living-rooms shall be of suitable material. The floor shall be of 
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such a character and have such a situation in relation to the surface 
of the ground as to afford protection against any injurious effects of 
the soil. 

A living-room which is situated above, below or adjoining premises 
or other place exposed to bad air, steam, intense heat or cold or 
disturbing noise shall be provided with arrangements which, so far as 
possible, will afford protection against such nuisances. 

The above rules in regard to living-rooms shall be applicable also 
to kitchens which can be used as living-rooms. In regard to any other 
room specially intended for cooking purposes the above rules concerning 
ventilation, . heating, freedom from, damp and protection against the 
injurious effects of the soil or nuisances from adjacent premises shall 
be applicable. . 

3. Dwellings shall be provided with an entrance hail (landing) or 
a porch. They shall also be provided with clothes closets, and, if they 
have a kitchen or other room specially intended for cooking, with a 
larder, unless other suitable accommodation for clothes. and foodstuffs 
is available. 

Dwellings should be provided with a closet, and the occupants, so far 
as is necessary, should have access to a wash-house and drying-room. 

Dwellings shalt have a supply of good drinking-water. 

4. Dwellings and the premises belonging to them shall be looked after 
in such a way as not to cause injury to the health of the occupants. 

5. Dwellings may not accommodate such a large number of persons 
that the health of the occupants may be injured by overcrowding. If 
‘the dwelling consists of more than one room — the latter term being 
understood to include a kitchen which can be used as a living-room —. 
this rule shall be applicable to each of the rooms. 

6. Premises ordinarily used for large gatherings shall be provided 
with the necessary appliances for ventilation and in other respects be 
so arranged and looked after as not to cause injury to the health of the 
persons assembled there. 

The premises referred to above include churches or other buildings 
used for divine service, schools, law courts, public halls, theatres, cinemas. 
dancing halls, restaurants, bars, cafés etc., doss-houses, work-houses and 
hospitals. 

7. If it has been found that any of the rules laid down in paragraphs 
1—6 of this section have not been complied with, and if the matter is 
not rectified on the admonition of the health board or of any of its 
members acting on behalf of the board, the board shall either fix a 
time limit, adjusted to the circumstances of the case, within which the 
fault shall have been remedied, o7, in cases where defects in living- 
rooms are found to be of such a nature that they cannot be remedied, 
prohibit any further use of the room for living purposes, or, where 
the board consider it desirable to defer such injunction or prohibition 
and where there is no manifest peril to the health, notify the offender 
that the matter has been postponed for a certain period, or, in excep- 
tional cases, until further notice. In cases where the health board have 
directed that a deficiency in regard to a living-room shall have been 
rectified within a certain time limit, the board, if they consider it 
necessary, may order the room to be evacuated pending rectification. 
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Where the nature of dwelling so warrants, the health board may 
prohibit its occupation by more than a certain number of persons or 
its use for the accommodation of children under age: where, the board 
consider it warranted, they may approve such dwelling only for the 
accommodation of adults or a single adult. In special cases the health 
board may permit a dwelling which has been condemned as uninhabit- 
able to be used for residential purposes so long as the person occupying 
it for the time being remains there. The health board may also prohibit 
the use of a dwelling for residential purposes during a certain season 
of the year. 

If a deficiency of the nature referred to in this paragraph is due to 
a serious defect in building, the building control board, if such an 
institution exists in the district, should be asked for its observations, 

or a building expert should be consulted. 
In cases where the dwelling or premises are occupied by a tenant, 
injunctions or prohibitions of the nature referred to in this paragraph 
shall be communicated, according to circumstances, to the house-owner 
or tenant or both. 

8. The occupier of a dwelling in a building which contains living- 
rooms may not cause injury to the health of his neighbours by lack 
of cleanliness, disturbing noise, or in any other way. 

9. If the health board consider it requisite, and if there are no special 
objections, the board may direct that the necessary steps should be 
taken to prevent the introduction, or to eradicate, vermin in respect 
of living-rooms and appertaining clothes-closets etc., as well as furniture 
and apparel. 


It will be seen from the above that the Public Health Act in 
its revised form does not contain any detailed regulations re- 
garding measurements of rooms, window space, ete. The intention 
is that the Medical Board shall lay down rules on the subject in 
the form of recommendations and directions. 

In accordance with the new regulations the local health com- 
mittees are under obligation to investigate cases in which the 
housing regulations have not been complied with; but in taking 
action they may pay due regard to the practicability of the enforce- 
ment of the regulations in each specific case. There is thus nothing 
to prevent the immediate issue of more rigorous housing regula- 
tions, applicable also to existing dwellings. 

It will be observed that the revised Act contains a clause ex- 
plicitly declaring the obligation of the occupier of a house or 
apartment to take proper care of his dwelling. Though regula- 
tions to that effect are found in Swedish common law, this matter 
has been considered to be of such importance from a hygienic 
point of view as to warrant the insertion of a special clause in 
the Health Act. 
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It need scarcely be reiterated that the housing problem in Sweden 
— as indeed in most other countries — is mainly concerned with 
overcrowding. In the revision of the housing clauses of the Health 
Act due attention has been paid to this fact. Whereas according 
to the previous regulations the local health boards had the right 
to intervene in cases where overcrowding was considered to be 
perilous to health, under the revised Act they are under obligation 
to take action in such cases. The clause to that effect is so worded 
as to be applicable also in cases where overcrowding is due to bad 
utilization of the existing accommodation. ; 


In the revised Health Act special regulations regarding the 
imspection of dwellings are contained only in that part of it which 
is applicable to towns and certain thickly populated communities. 
In such areas it is Incumbent on the local health boards to make 
arrangements for periodical inspections of dwellings, special 
attention being paid to the condition and maintenance of 
dwellings where violations of the rules of sanitation are most to 
-be apprehended. Detailed instructions regarding the inspection 
of dwellings are to be issued by the local health boards on the 
basis of directions given by the Medical Board. 

These enactments in substance are quite in conformity with the 
existing rules. Indeed, most of the Swedish towns have made 
arrangements for the inspection of dwellings on lines similar 
to those now prescribed. In Stockholm and Gothenburg this in- 
spection 1s superintended by special: medical officers, in other 
towns by the municipal medical officer. 

‘But, as the housing committees have pointed out, the practical 
application of the regulations regarding the inspection of dwellings 
has not proved satisfactory. Thev consider therefore that the 
supervision of dwellings in town and country needs reorganiza- 
tion. As the supervision and care of dwellings can seareely be 
separated from other branches of the health service, the super- 
vision of dwellings, as is actually the case in most. places of 
Sweden, should, in their opinion, be mainly the concern of the 
health authorities and under medical direction. Obviously, the 
committees point out, building experts should be consulted on 
such matters by the health boards, especially in regard to new 
buildings and reconditioning, as well as the maintenance of 
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dwellings. The new organization which they recommend is based 
on these leading considerations. 

The urban housing committee propose that district nurses, whose 
duties are to include the inspection of dwellings, should be ap- 
pointed also in towns. In towns with a population of more than 
5,000 souls special officers for the inspection of dwellings would, 
in their opinion, be required in addition. In all places the inspec- 
tion of dwellings should be guided and superintended by the 
local medical officer. The committee recognize that this organiza- 
tion, despite its uniform basis, would assume divers forms in 
different towns, especially in view of their size. This observation 
apples both to the inspecting staff and to the technical experts 
which the health boards may consult or permanently engage. The 
duties of the district nurses in this field are set forth below. 

In rural districts proper the conditions differ greatly from those 
in towns. For various reasons, indicated above, the inspection of 
dwellings has been neglected by the local health boards. It has 
been left chiefly to the local medical officer and, in some measure, 
to the dispensary and district nurses. Furthermore, there have 
been no special regulations regarding the periodical inspection 
of dwellings in country districts. This is largely due to the small 
size of many of the rural communes, a number of which have 
a population of less than one thousand. 

As all the local health boards are under obligation to take 
action against insanitary conditions in dwellings, they have 
obviously not only the right but also the duty to inspect houses 
and apartments. In such small communes, however, the health 
boards are naturally lacking in experience and in many cases 
cannot afford to employ the services of qualified technical experts. 
It should further be noted that the local medical officer, whose 
district in most cases extends to several communes, is often too 
busy to give much time to the health board. 

Two of the County Councils have appointed experienced 
housing inspectors for the whole county. This is a move which 
might well be followed up. 

It has previously been mentioned that one of the duties of the 
district nurses, since the foundation of that institution, has been 
to give advice and information regarding domestic hygiene. In 
accordance with new regulations, the qualifications of these nurses 
in this respect will be raised by improved training in domestic 
hygiene and related matters. 
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In the motives which have been addueed in support of these 
regulations, the importance of these duties of the district nurses 
has been stressed. In the course of the discussions on this subject, 
however, the desirability of employing the services of district 
nurses for the inspection of dwellings — or rather, the supervision 
of the maintenance of dwellings — to the extent contemplated has 
naturally been called in question. It has been asked whether 
this would not encroach on their other duties, more especially 
the eare of children, and whether they are really qualified for 
such work. 

As for the above indicated apprehension lest the district nurses 
under the new regulations would be too heavily burdened and 
their time too much cut up, it should be noted that their districts 
would be so limited in size as to enable them to cope with their 
work. A population of 5,000 in towns and of 3,000 in rural 
districts is considered to be a suitable upper limit. 

People may nevertheless have misgivings about the desirability 
of imposing both medical and health duties on the same nurse. 
It has been proposed, however, that special nurses should be 
appointed by the County Councils to attend cases requiring 
_ lengthy treatment. In such circumstances the medical duties of 
the district nurse would be confined mainly to short visits. 

A distinet advantage of the new organization 1s that the number 
of health officers who will visit the homes will be reduced to a 
minimum. As has previously been observed, people will be much 
more ready to listen to a nurse who has come to assist them in 
time of sickness, or has previously got into touch with them in 
this way, than to an unknown health officer who suddenly appears 
to examine and inspect the premises. ° 

It has also been objected that a district nurse, by bemg saddled 
with duties which might lead to the intervention of the health 
authorities, would be liable to incur impopularity. This is a point 
of view which well deserves consideration and throws into sharp 
relief the great importance of tact in inspecting homes. On the 
other hand, it should be noted that, as district nurses are not 
permitted to accept private remuneration for their medical ser-— 
vices, they would not be tempted to refrain from making justifi- 
able complaints for fear of pecuniary loss. In doubtful cases a 
district nurse would presumably consult the local medical officer 
and look to him for support. 

As regards the qualifications of district nurses, they obviously 
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cannot be expected to possess a thorough knowledge of building 
technicalities. It should be observed, however, that the supervision 
of dwellings has a twofold aspect: firstly the inspection of 
buildings, especially new ones, from technical points of view; 
and secondly the inspection of dwellines with a view to ascertain- 
ing how they are looked after and maintained, how available 
accommodation is utilized ete. It is these latter duties, the 
principal qualification for which is a knowledge of hygiene, that 
would primarily devolve on the district nurses. 

It should be noted that the district nurse is not entitled to give 
orders, which must be left to the local health board. She must 
confine herself to enlightenment and advice. Should her advice 
be spurned, she should report the matter to the health board. 
The duties of the district nurse being thus delimited, there seems 
to be no reason why she should not be able to discharge them 
satisfactorily. 

It should be added that the new regulations contain a clause 
explicitly indicating that the services of district nurses in regard 
to the supervision of dwellings should be supplemented by the 
appointment of more highly qualified housing inspectors, nomi- 
nated by the County Councils. 





Building in Sweden is regulated not only by the Health <Act, 
but also by the Building Act. In accordance with the latter, no 
building may be erected in a town or urban community without 
the authorization of the competent authority. A corresponding 
regulation in regard to rural districts proper would: have been 
desirable from several points of view. But, for reasons indicated 
in the observations made above on the health boards in rural 
communes, the enforcement of such a regulation has not been 
considered advisable. It is expected, however, that the central 
authorities will take steps to make up for this loop-hole in the law 
by the issue of recommendations and directions regarding the 
erection of houses of the prevailing type in rural areas. 





Finally, it should be mentioned that the health service in the 
country, including, of course, the inspection and maintenance of 
dwellings, has been furthered by a new regulation to the effect 
that every commune with a population of 1,500 or more shall 
have a separate health board. 
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The subsidies voted by the Riksdag-~in 1933 to 1936 — 
namely no less than 40 million kronor for reconditioning and 
building in rural districts and 35 million kronor for loans in 
aid of building and reconditioning in towns — appear, as above 
indicated, to be answering to expectations. They show that 
the Government and Riksdag are alive to the immense 1m- 
portance of a higher standard of housing accommodation for 
the masses. It is not only on account of the magnitude of these 
sums that the period under review must be considered to mark 
an epoch in the history of soéial hygiene. The measures in 
question redound directly to the benefit of large groups of the 
population living in very poor circumstances, and aim, in a far 
ereater degree than before, at basing improvements in housing 
conditions on the rules of hygiene. 

The above observations are largely a apeeduction: of views set 
forth in the course of the housing investigations. The following 
additional comments may be added. 

The greater the financial assistance rendered by the State, the 
more important it is, with a view to the attainment of durable 
results, that dwellings should be properly looked after. The lack 
of the necessary resources will doubtless be pleaded as an excuse 
for shortcomings in this regard. In drawing up rules for the 
maintenance of dwellings, due consideration should naturally be 
paid to the fact that we are primarily concerned with families 
living in very needy circumstances. There are, however, two 
eonditions which must be insisted on, thorough cleanliness in 
the dwellings and in the person, and a proper utilization of the 
dwelling from a hygienic point of view. Thus arrangements 
should be made whereby the available accommodation will really 
be made use of for the benefit of each member of the family, 
particularly at night. These points of view have been taken into 
consideration in proposed regulations for the maintenance of 
dwellings. 

Though it obviously costs something to keep a dwelling clean, 
the expenditure on this count is so small that it is quite compatible 
with very limited financial resources. It could moreover doubtless 
be counterbalanced by savings on other counts. 

As another excuse for shortcomings in the maintenance of 
dwellings, it may be pleaded that the housewife in many cases 
cannot spare the time. The reports sent in by the various medical 
officers who took part in the investigation in Norrland tell the 
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same story, that many a housewife in poor homes in the country 
has such a heavy burden of work on the farm, in addition to her 
indoor duties, that her strength gets prematurely exhausted. The 
Norrland housewife doubtless shares this hard loti with her fellow- 
sisters in other inhospitable parts of the country. In any case, 
such conditions cannot but stand in the way of her household 
work. Some improvement, however, might be effected in this 
respect 1f husband and wife more clearly realized the importance 
of domestic hygiene. The children too, especially the elder ones, 
might assist the parents in looking after the home. 


In endeavours to improve the maintenance of dwellings 
enlightenment and instruction are, of course, of great importance. 
Useful service could be rendered by infant schools and public 
elementary schools by impressing on the children the great 
importance of personal cleanliness. At a more advanced stage 
in education instruction in the elementary rules of hygiene might 
be linked up with tuition in anatomy and physiology. Such 
instruction would be much more effective if steps were taken 
to institute a general obligatory medical examination in schools 
in conjunction with a school nursing service. This would tend 
to bring about closer cooperation between home and_ school. 
Further observations on this subject are contained in the 
following section (e.). 

It has previously been mentioned that domestie hygiene is one 
of the subjects studied by girl students in continuation schools, 
and that the curriculum ineludes the study of the following 
matters: the serviceable equipment of homes; care of the home 
and cleaning; furniture and household utensils, their appearance 
and quality, the care and cleaning thereof; heating and lighting 
apparatus; water pipes and drains; polishes, scouring agents, 
etc., and their use. This subject is taught also in schools for 
young women, in People’s High Schools and in rural domestic 
schools. Attention has previously been drawn to the housewifery 
courses organized by the county agricultural societies and the 
lectures arranged by the housewives’ societies. Let us hope that 
these useful endeavours will be maintained and developed. 

The lessons learnt and the habits acquired by children in 
school homes (see p. 22) have an important bearing on domestic 
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hygiene. Though they do not receive airy actual instruction im 
that subject, the regime in these establishments engenders in the 
children a love of cleanliness which their own homes in many 
eases have not fostered, and which they retain after they have 
returned to the family circle. In this way the children may 
become little pioneers for improvements in the hygiene of their 
own homes. 

In the previously mentioned »Norrland Housewife’s Guide», 
which has been printed in pamphlet form and distributed gratis, 
some advice has been given in regard to the maintenance of 
dwellings and matters connected therewith. In view of its popular 
character, the instruction given there in this subject is quite 
elementary. It will therefore by no means suffice for those who 
teach such subjects, or who have to perform work connected with 
reconditioning ete., without any previous training in building 
technique. 

We consider it very desirable that the teachers in continuation 
schools should improve their knowledge of this subject. As is 
indicated by the extract from the curriculum given above, 
questions of building technique need not figure prominently in 
.this instruction. The essential matters are the general require- 
ments in’ regard to a sanitary dwelling, the cleaning and 
maintenance of the dwelling, the utilization of the available 
accommodation, proper heating arrangements, and, as a leading 
theme, the fundamental importance of a serviceable dwelling for 
personal hygiene and for the morals of the rising generation. 

The instruction. required’ by those who have to carry out 
repairs and bulding work op a minor scale in connection with 
reconditioning will, of course, be of a rather different character. 
Here directions regarding purely technical matters would natur- 
ally occupy the first place. 

The observations made by the county medical officers have 
made it perfectly clear that many deficiencies in housing condi- 
tions which are injurious to health could be remedied with 
comparatively simple means, with cheap materials, and without 
resorting to the services of outside persons. In addition to 
financial assistance, what is needed is instruction regarding 
drainage, flooring, insulation of walls and roofs against cold 
and damp, cheap and serviceable materials for repairs, ete. As 
has been mentioned in the first chapter of this Part, such 
instruction and guidance has already been organized by the 
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county agricultural societies. It should further be mentioned that 
the Government have made a grant in aid of the publication of 
a euide to the erection and maintenance of rural dwellings, 
compiled by the Swedish Architects’ Association. It is intended 
for distribution among those who are in receipt of the previously 
mentioned reconditioning allowances and building loans. This 
publication will, we think, meet the requirements of these persons 
in regard to the technical side of the housing problems with 
which they have to deal. 

The publication of a small handbook for the use of the local 
health boards is, as above indicated, contemplated by the central 
authorities. It should, of course, contain explanations regarding 
the powers and duties of those boards in accordance with the 
Public Health Act. An exposé of the obligations of the child 
welfare committees in regard to the housing conditions of their 
clientele should also be included. The handbook should thus be 
in the nature of a full commentary on the existing regulations 
on these subjects, illuminated, where necessary, by the citation 
of precedents or references to other legal decisions. Its value 
would obviously be enhanced if it also contamed a euide to 
building technicalities, as well as general observations regarding 
the importance of sanitary dwellings from social and hygienic 
points of view. 


In conclusion, it may be observed that hygiene in the home 1s 
perhaps the most important feature in the care of the health. 
A serviceable dwelling and its proper maintenance provide the 
conditions requisite for the development of the rising veneration, 
whilst affording to parents and other grown-up members Of uheé 
family the home-comfort and facilities for rest and recreation 
which are necessary in order to sustain their vitality and capacity 
for work. A dwelling adapted to the family and well looked 
after is of inestimable value not only for the individual but 
also for the social community at large. (HpLLstrROM, ANKARSWARD, 
BYTTNER. ) 


bh. Care of the health of infants and small children im ther 
homes, and maternity welfare. 


Negligence and other shortcomings in’ the eare of. children, 
and particularly of infants, is a theme which runs through the 
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reports of all the medical officers who took part in the Norrland 
investigation. The defects to which they draw attention are 
unserviceable clothing, unsuitable food for infants, neglect of 
airing, keeping children indoors when they are old enough to 
move about in the open air, and a sudden transition from the 
unvaried milk-meal diet for infants to the food prepared for 
adults. Such shortcomings are by no means confined to Upper 
Norrland. But they undoubtedly assume greater proportions 
according to the poverty and deficiencies of the- homes. 

The observations made in the course of the investigations in 
rural districts, which serve to confirm views previously held on 
the subject, show that the improvement of the care of. children 
is a cardinal feature in the health service in Upper Norrland. 

Though the material obtained in these investigations is on a 
comparatively small seale, it is borne out by the annual reports 
submitted by medical officers. | 
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The care of children should commence from the prenatal 
period. The future mother should have a sanitary dwelling, 
should be cleanly in person, live a regular life and have suitable 
food. 

In the care of infants and children of pre-school age there are 
likewise many things to be considered, such as a clean dwelling, 
free from draughts, with good ventilation and a well-regulated 
temperature (17—18 degrees centigrade), a good bed for each 
child, suitable clothing, open-air life when weather and tempera- 
ture permit, a well-regulated diet, good principles in upbringing, 
and when the child has reached the frock-stage, suitable occupation. 

The care of children on these rational lines naturally presup- 
poses a certain economic standard. Such a standard eannot, of 
course, be expressed in figures, nor defined in any other way. 
But, if there are serious impediments of an economic nature, it 
will devolve on the poor relief or child welfare authorities to 
take the necessary action. 

Another sine qua non for the rational care of infants is that 
the mother, or the person who has the custody of the child, has 
the necessary knowledge and experience. Here the health autho- 
rities and schools have an important mission to fulfil. It is, as 
a rule, in the home that girls get their first insight into the 
tending of infants, especially in poor families where they are 
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obliged at an early age to assist in looking after their small 
brothers and sisters. Whilst such assistance may be of the 
greatest use if given on rational lines, it may do the greatest 
harm if it is based on antiquated, or otherwise erroneous, views. 
In these circumstances it seems very desirable that girls should 
receive at an early age some elementary instruction in the care 
of infants. 

Ag will be seen from the first chapter of this Part, there are 
several institutions that are working more or less actively in this 
field. 

The question whether the elder girls in the public elementary 
schools should receive some rudimentary instruction in the tending 
of infants has been a very controversial one in this country. Nor 
is such instruction included in the standard curriculum for the 
elementary schools. On the other hand, it should be noted that 
some experiments made in Finland in this hne have yielded 
favourable results. The Finnish school authorities in several 
places have afforded facilities for the »yhealth sisters», (whose 
functions somewhat resemble those of the Swedish district nurses) 
to demonstrate simple rules in the tending and elothine of 
infants. Similar attempts might well be made at suitable places 
in Sweden. 

The curriculum of the continuation schools includes the 
following obligatory subjects for girls: the tending of infants; 
personal hygiene; some rules for nursing in the home; infection, 
isolation and disinfection. This instruction is imparted by female 
teachers attached to the schools. The continuation schools are 
now organized in such a way that practically every girl who has 
attended a public elementary school of any kind can receive such 
tuition. 

Obviously, however, the value of instruction in these subjects 
is largely dependent on the competence and practical experience 
of the teacher. In view of the great importance which must be 
attached to practical experience in imparting vividness to the 
teaching, the idea naturally suggests itself that it would be 
very useful to have the assistance of a district nurse. This would 
moreover afford facilities for practical demonstrations. Seeing 
that the school for district nurses provides for some training 
in the imparting of information, these nurses are not unfamiliar 
with pedagogic methods. 

Many of the girls between the ages of thirteen and fifteen, 
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for, whom the continuation schools are ‘intended, will perhaps 
be at too early a stage of development to take serious interest 
in the care of infants, so that what they have learnt on the 
subject may soon evaporate. For this reason, we consider that 
the People’s High Schools and agricultural schools should continue 
to keep this subject. on the syllabus of their course for girl 
students. ate 

Seeing that only a small number of girls have the.opportunity 
to attend -these higher schools, sueh instruction can seareely 
suffice. We consider it therefore to be of the greatest importance 
that the voluntary courses in the care of children, general health 
culture and domestic hygiene for adult women should be 
encouraged and.supported. This should be done at any rate 
pending the exeeution of the plans which the Medical Board, 
as is explained below, have drawn up for the organization of 
the care of children in the home by enlisting the services of the 
district nurses,~ or until other satisfactory arrangements have 
been .made. Such courses have hitherto been organized on a 
voluntary basis by certain associations, notably the Swedish Poor 
Rehef: and Child Welfare League, the Swedish Red Cross, 
‘housewives’ societies, and the societies for popular educational 
cOUrSeS (see p. 27, 30). Grants in aid of such courses have been 
made by the County Councils. 


The Swedish Government have long had their attention drawn 
to the shortcomines in the care of the health of expectant mothers 
and of infants, espécially those born out of wedlock. A committee 
appointed by the Government to institute an enquiry into 
questions connected with maternity welfare submitted its report 
on the 26th September 1929. 

The question of maternity welfare was not included in the 
Norrland investigation. It is, however, of such importance that 
it should not be entirely passed by in this report. It is a well- 
known faet that an enceinte woman, even if she has not previously 
been suffering from complaints such as tuberculosis, organic heart 
disease, kidney disease, ete., has to take greater care of her 
health than other women. It is therefore within the scope of a 
rational health service that special care should be bestowed on 
women during pregnancy, accouchement and confinement. The 
report of the above-mentioned committee contains proposals for 
improvements in these respects and for financial aid to women 
who have borne a child. 
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The maternity welfare committee recommend that young women and 
girls in training colleges for teachers, girls’ schools and certain con- 
tinuation schools should receive some instruction in these subjects. 
As many girls would not receive such instruction during their school 
days, lectures for grown-up women, if properly organized, would, they 
consider, be of great utility. Suitable leaflets and booklets would also 
be very useful. 7 

The committee further propose various measures for improvements 
in the care of mothers before and after child-birth as well as in the 
care of infants. They recommend that in rural areas and small urban 
communities these duties should be discharged mainly by midwives, as 
a rule by those who have been officially appointed. The care of expectant 
mothers should take the form of one or more external examinations, 
as required, and of periodical urinalysis. These examinations should 
as a general rule be made by the widwife, who should also give any 
necessary advice or information. The patient should pay a minor fee 
for each examination. 

The committee, after animadverting on the shortage of beds in the 
maternity nursing-homes in this country, recommend measures to remedy 
this serious deficiency and submit proposals for legislation regarding 
private nursing homes. 

In connection with their observations on the subject just mentioned, 
the committee draw attention to the need of maternity homes and of 
home-helps for mothers in confinement. They emphasize the importance 
of keeping the fees charged by such institutions and by home-helps as 
low as possible. 

In addition to compensation for loss of earnings for certain childbed 
women employed in factories etc., the committee recommend a maternity 
benefit of 50 kronor for women of limited means. 


Provision for maternity relief has been made by regulations 
contained in a Royal Decree of 1931. 


In accordance with this decree, any woman who is a member of an 
approved, State-subsidized sickness relief society, and has been a member 
of such society for a continuous period of 270 days immediately preceding 
childbirth, is thereby automatically insured not only against: sickness 
but also against maternity. Maternity relief is payable subject to the 
condition that the woman abstains from wage-earning during a period 
of at most 56 and at least 30 days; it is intended to cover the expenses 
of the midwife’s attendance at a certain rate, or for nursing in the 
public ward of a maternity hospital, and includes a maternity benefit. 
The latter, which shall not be less than 2 kronor per day, is payable 
for not more than 14 days preceding the birth of the child. Where the 
sickness relief society defrays the expense of nursing at a maternity 
hospital, it will as a rule be entitled to reduce the maternity benefit for 
that period by an amount corresponding to the cost of the nursing. 

State contributions are payable in aid of maternity relief, as a rule 
at the rate of half the expenses. 

Also women who are not members of an approved sickness relief 
society are entitled, under certain ‘conditions, to receive ‘so-called 
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»maternity allowances» (moderskapsunderst6d), payable by the State. 
One of these conditions is a certain limit of income. Reckoned according 
to an approximate general average, this hmit works out at 1,850 kronor 
for a self-supporting woman and 2,700 kronor for a family with two 
children. It has been estimated that, according to this rule, maternity 
allowances would be payable to the majority of female workers and 
wives of workmen who have normal wage earnings in industry, building, 
commerce and carrying trade, practically all the wives of agricultural 
labourers etc., and most of the wives of small holders and farm-tenants. 
Maternity allowances are payable at the rate of-one krona per day for 
at most 56 days to women employed in factory work, building or transport, 
and for at most 30 days to other women. During this period the woman 
must abstain from wage-earning. These allowances are to be used in 
the first place for defraying the expenses of the midwife’s attendance 
and nursing at a maternity hospital. 


A Government committee appointed by the. Government to 
institute an investigation into the population question and to 
submit proposals for increasing the birth rate have recently made 
certain recommendations in regard to improvements in maternity 
relief ete. They are partly based on reports of previous com- 
mittees and observations made by the Medical Board. 


This committee recommend the reorganization of the existing institu- 
‘tions for maternity nursing. The organization which they propose is on 
the following lines: (1) A maternity ward, combined with a ward for 
women’s cases, under the superintendence of specialists, at the largest 
hospitals; as a general rule at least one such combined maternity 
department in each county. (2) Smaller maternity wards at medium- 
sized and small hospitals, under the superintendence of a medical officer 
attached to the hospital. (3) Maternity homes with 6 to 8 beds, not 
connected with hospitals. (4) Maternity nursing rooms connected with the 
residence of the district midwife. These latter, which would have only 2 to 
5 beds, are intended for the benefit of women living in thinly populated 
localities, remote from a hospital. The institutions mentioned under (3) 
and (4) would as a general rule be under the charge of the district medical 
officer. The midwives attached to them would also be entitled to attend 
other mothers in the district. 

As regards maternity aid outside hospitals ete., the committee propose 
that it should be provided for, similarly as at present, by employing the 
services of the district midwives. There are now over 1,600 midwifery 
districts, each served by at least one officially appointed midwife. The 
extensions recommended by the committee will involve certain changes 
in the division into districts. It is intended that the district midwives 
should not. only give first aid in connection with accouchement and 
confinement, but should also assist in the prophylactic care of the health 
of expectant mothers. 

The committee propose certain State grants in aid of the erection 
and equipment of maternity wards, homes ete. They also recommend 
annual State grants in aid of the maintenance of these institutions, 
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payable subject to certain conditions. The principal condition is that 
the charge for maternity nursing shall not exceed one krona per day, 
in the public ward. It is proposed that this State contribution shall not 
exceed an amount equivalent to the additional cost of ten day’s nursing 
for one and the same woman. The maternity aid of the district midwives 
is to be given free of charge. 

According to these proposals, maternity nursing (inclusive of prophyl- 
actic care) in each county is to be in the hands of the County Council. 
This would not prevent the maternity hospitals and homes which have 
already been established by private initiative from receiving State 
contributions in aid of maintenance, provided that the charge to the 
women nursed there does not exceed the sum mentioned above, and 
that these private institutions adapt themselves to the plan of organiza- 
tion drawn up by the County Council and approved by the Medical 
Board, which is the supervisory authority. 

The committee propose the following additional measures for financial 
assistance to mothers. 

They recommend a reorganization and extension of the existing 
system of maternity relief, on the following lines: The State contribu- 
tions to the maternity benefits granted by sickness relief societies to 
be withdrawn, with the consequence that these benefits, at the same 
premium rates, would be reduced to half. The State maternity allowances 
in their present form to be at the same time abolished. In lieu of the 
State aid thus withdrawn, a so-called »maternity bounty» (moderskaps- 
penning) to be granted by the State to every+ woman who bears a 
child, irrespective of her financial position. This bounty to be in the 
form of a fixed sum of 75 kronor for each such woman, and to be paid 
as soon as possible after the accouchement by a central institution which 
is to be established under the name of »The State Family and Child 
Board». A midwife or doctor who has assisted at the accouchement to 
be under obligation to report the birth to this Board. 

The proposed maternity bounty is intended to be used to cover 
expenses normally entailed by the birth of a child, such as for travelling, 
extra help in the home, clothes required by the future mother during 
the last stage of her pregnancy, as well as bedding and clothing for 
the child. 

Additional economic assistance to be given to mothers who are so 
needy that the maternity bounty would not suffice for them. This 
assistance to take the form of a so-called »>mothers’ relief benefit» 
(médrahjdlp) to be defrayed entirely by the State. The amount of this 
benefit to be adjusted to individual needs in each specific case, but, 
for financial reasons, not to exceed 300 kronor. The benefit not 
necessarily to be paid in cash, but, so far as is possible and desirable, 
in kind, especially in the form of provision for housing accommodation 
and nursing. 

The »mothers’ relief benefit» may thus be regarded.as a kind. of 
way of escape from poor relief. It is based on the view that the special 
need of relief entailed by pregnancy and child-birth, for various reasons, 





1 With the exception of women who are inmates of public asylums 
ete.. of various kinds. 
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and particularly with a view to the suppression of artificial abortion, 
should be provided for otherwise than by poor relief. 

This service to be administered by the local child welfare committees. 
Final decisions in regard to the grant of mothers’ relief benefit to be 
taken, however, by the above-mentioned centra! board. 

The committee furthermore propose measures for improving the 
prophylactic care of expectant mothers and infants. This, it should be 
observed, is a matter that entails special difficulties in Sweden, owing 
to the very marked differences in the density of the population. These 
measures are to the following effect: 

In rural areas, small towns and. small urban communities —. where, 
as a rule, there are no gynaecologicists or pediatrists —, the pro-= 
phylactic care both of expectant mothers and: of infants to be: in the 
hands of the district medical officer. In towns and large urban com- 
munities, on the other hand, the care of mothers and of infants respec- 
tively to be under the charge of such specialists. 

For the purpose of the organization of these services, the country 
to be divided into districts, which, as a rule, would coincide with those 
of the county medical officers. Small towns to form one district, larger 
towns, according to their size, two or more districts. A central depart- 
ment for the prophylactic care of mothers and infants, installed in the 
out-patient premises of a hospital or in premises fitted up for the 
purpose, to be established in every urban district. An institution of a 
similar character but on a minor scale (named a »station»), installed 
in the consulting-rooms of the district medical officer, to be established 
in all rural districts. 

Special nurses and, if necessary, also midwives, to be attached to 
the above-mentioned central. departments, with the obligation, when 
required, to visit homes. At the so-called »stations» in rural areas the 
medical officer to be assisted by the local district nurse and midwife. 
In addition, all the district nurses and certificated. midwives in the 
medical officer’s district to be under obligation to assist in this service. 
Required visits to homes to be made as a rule by midwives. 

This prophylactic service to be administered by a board appointed 
by the County Council, and to be supervised by the Medical Board. 

In order to avoid any misunderstanding, it should be pointed out 
that this proposed. organization is in the nature of a health service, 
not a medical service, its primary aim being to endeavour to prevent 
the development of disease. 

The committee recommend that consultations at the above-mentioned 
central departments and »stations» shall be free of charge, and that 
the expense entailed by this service shall be borne mainly by the State. 
For financial reasons, it is to be concentrated on the prophylactic care 
of infants. 


The realization of this plan could be greatly facilitated by the 
reorganization, of the district nurse service, on a basis of State 
aid (see p. 12). Unfortunately, however, the number of district 
nurses is still too small to permit of the scheme being effectuated 
in its full extent for some time to come. But, by greater intensity 
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in the training of district nurses and by the organizing of supple- 
mentary courses for those who have already completed their 
training, the period of transition might be considerably reduced. 
The committee on the population question estimate that the 
proposed organization could be completely carried out within five 
vears from its adoption by the Riksdag. 

It should be noted that, as these proposals have not yet been 
embodied in a Government Bill, it is uncertain how far they 
will be realized. Authorities and corporations who have been 
requested by the Government to submit their observations on the 
proposals regarding maternity nursing and the prophylactic care 
of mothers and infants, have, however, generally speaking, taken 
a favourable attitude.' 

That the realization of this scheme would be greatly to the 
benefit of the health service is, in our opinion, beyond question. 
True that Sweden is in a favoured position in regard to maternity 
nursing and the care of infants. This is strikingly shown by our 
statistics of mortality. But, without any desire to east discredit 
on that gauge of the health of a nation, we feel constrained to 
point out that favourable mortality statistics may conceal many 
defects which could be greatly ameliorated by State measures, 
if not entirely eliminated. Our investigation into the diet in the 
two northernmost counties of Sweden — the main objective of 
the entire undertaking — has glaringly exposed one of these 
deficiencies. The observations made by the medical officers who 
took part in the investigation in regard to the treatment of 
infants strikingly show that there remains much to be. desired in 
this respect, and that the abuses are not solely due to poverty 
and distress. The marked differences in infant mortality in 
various parts of the country are highly significant. They are 
shown by the table overleaf. 

Without a thorough investigation into the causes of mortality, 
no conclusions can be drawn as to how far this marked disparity 
in different parts of the country might be effaced by improve- 
ments in the eare of infants. The greater incidence of tuberculosis 
in those counties where infant mortality is highest is, however, 
a factor which could undoubtedly be affected by measures for 
the improvement of hygiene. In regard to acute infectious 
diseases of an epidemic character it is more difficult to express 
an opinion. 


1 See Supplement II page 119. 
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Even if the decline of the birth rate in Sweden is taken into 
account, it seems to us very significant that the annual intant 
mortality (up to the age of 1 year) from acute bronchitis 
(bronchitis acuta) has deereased from 733 during the period 
1911—1915 to 437 in 1926—1930, and that the infant mortality 
from acute gastroenteritis (gastroenteritis acuta) for the same 
periods has dwindled from 1,147 to 375. These figures urge us 
to make more determined efforts to improve the care of infants, 
especially in those parts of the country where the mortality is 
still comparatively high. Such efforts would doubtless conduce 
to bring about further improvements, which would be manifested 
- not only in a reduction of mortality, but also in the better health 
of children of very young age. The fact that the annual infant 
mortality among illegitimate children has dwindled from 107.7 
per 1,000 for the period 1911—1915 to 72.3 per 1,000 for the 
period 1926—1930 is unimpeachable evidence that the measures 
taken by the public authorities on behalf on these children, in 
conjunction with progressive enlightenment, have been of the 
ereatest importance. In this field the health authorities will 
certainly still find much to do. 


To give detailed advice regarding the care of infants 1s beyond 
the scope of this report. We must refer the reader to the cop1ous 
popular literature on this subject and to the previously mentioned 
yNorrland Houswife’s Guide» (Swedish edition). 

Before bringing this section to a close, attention should be 
drawn to the powers of the child welfare committees to take 
charge of sick or delicate children who, for various reasons, may 
be in need of special care outside their homes. Such drastic 
steps will obviously not be taken, at any rate as regards children 
living in their parents’ homes, except in cases of palpable neglect. 
The mere existence of these powers, however, is a remarkable 
step in advance. By cooperation with the district nurses the child 
welfare committees can make themselves thoroughly acquainted 
with the local conditions in regard to the care of children, whilst 
the nurses can look to these committees for support in dealing 
with negligent and contumacious parents. In this way the child 
welfare committees can render useful service also in promoting 
the eare of children’s health. 

The provision and maintenance of homes for the reception of 
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neglected children ought, in our opinion, to be strongly encouraged. 
These homes are intended especially, but by no means exclusively, 
for illegitimate children. It should be noted that the infant 
mortality in Sweden among such children as late as 1930 was 
on an average 25 per cent, higher than for children born in 
wedlock. 

Mention has previously been made of the measures taken by 
the Public Orphanage (see p. 10), which will doubtless be of 
great benefit. ant 

The above must not be taken to mean that we are in any way 
opposed to the bringing up of illegitimate children in the homes 
of foster-parents. For reasons which we need not enter into here, 
the upbringing of such children in private homes must be regarded 
as the normal procedure. This, however, implies a careful selec- 
tion of foster-homes and of the children to be brought up in 
them. We consider that a system combining both these methods 
of upbringing will be the one which at present will yield the 
best results. (HeLiustrROM, ERNBERG, ANKARSWARD, BYTTNER. ) 


e. Care of the health of children of school age. 


The attention of the public authorities has long been centred 
on the care of the health of children of school age. This, as Dr 
H. Ernperc has pointed out, is by no means due to »any intrinsic 
biological necessity». Rational measures for improving the health 
of the nation should embrace all the stages in the development 
of man. They should commence from the prenatal period, fol- 
low the child through the infant, pre-school and school stages, 
and through the age of puberty, in order to culminate in the 
physical and mental health culture of the adult. On the other 
hand, it should be noted that the enforcement of public measures 
for the care of children’s health is greatly facilitated by the fact 
that, under the system of compulsory education, the children are 
assembled during their school years. 

The observations previously made about the responsibility ot 
parents and guardians and the important part played by the 
home in regard to the physical and mental health of children by 
no means lose their weight when applied to children at school. 
It may in fact be stated that but little can be achieved by school 
hygiene alone. In considering public measures with respect to 
school children, we should therefore ask ourselves how far it is 
necessary that the care of the health of children in the home 
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should be extended in the schools beyond the imparting of imstruc- 
tion. 

School buildings, their equipment and other externals are, of 
course, matters which concern the public authorities. Some of 
the communes in Upper Norrland, many of which are in financial 
straits, have long been in receipt of State aid for such purposes, 
with very beneficial results. It is highly desirable, however, that 
this cooperation should be further extended. Whilst ungrud- 
gingly recognizing that much has already been achieved in this 
respect by the existing school organization in Sweden, we cannot 
shut our eyes to the fact that there is very considerable room 
for improvement in regard to the structure, design and situation 
of school buildings. It cannot, of course, be expected that all 
school premises shall come up to the high standard which they 
have attained in many of the larger towns and urban communities 
in Sweden. Unfortunately, however, the annual reports of school 
inspectors, medical officers ete., have shown that in many places 
the design, heating, ventilation ete., of elementary school premises 
do not conform even to quite moderate requirements. Great 
improvements in this respect may, however, be expected as the 
result of a Government Bill for the partial nationalization of 
the public elementary schools, which was passed by the Riksdag 
in 1935. In accordance with this measure the expenditure on 
public elementary schools is to be divided in certain proportions 
between the State and the communes. 

Owing to the sparse population of many districts in the north 
of Sweden, a number of children have a long way to go, some- 
times over very rough country, from their homes to the school. 
The drawbacks thus entailed, especially for the smaller children, 
cannot, perhaps, be entirely eliminated. A great improvement in 
this regard has, however, been effected by the establishment of 
the State-subsidized school homes (see p. 22), which are increasing 
in number, and by the arrangements which have been made, with 
State aid, for the conveyance of school children from the more 
remote parts of school districts. Measures of this nature should 
be encouraged by the authorities and extended. As many of 
these children may have to live on the dry provisions which they 
bring with them from home, it is important that steps should be 
taken to supplement this monotonous food. 

The above-mentioned arrangements for the conveyance of school 
children have rendered it possible for a larger number of children 
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to remain in their homes in term-time. But the endeavours made 
to develop school homes should not on that account ‘be relegated 
into the background. It should be borne in mind that there are 
quite a number of homes where the children have only the barest 
necessities — and searcely that. Competent judges are unanimous 
in testifying to the beneficial effects of the regime in the school 
homes on the physical development of the children and on their 
upbringing in general. ; | | 

A matter of great importance for the hygiene.of school children 
is the provision of school baths. Such arrangements have been 
made by a number of municipal authorities. School baths have 
also been installed in all school homes. It should be observed 
that regular school baths not only improve the children’s health 
and conduce to greater cleanliness in their clothing, but also 
facilitate the cleaning and ventilation of school-rooms. In the 
kind of home from which most of the elementary school children 
come, school baths may also serve to encourage better care of the 
body in the whole family. 

Finnish vapour baths, which are very hygienic, and with which 
the Swedish population in the regions adjacent to the Finnish 
- frontier have long been familiar, could be installed in schools 
at quite a small cost. 

The provision of school baths is a matter of such importance 
that it thoroughly deserves the financial support of the public 
authorities. Experience has shown that, given the necessary inter- 
est and enterprise, the municipal authorities find no great diffi- 
culty in making provision for school baths. Such undertakings have 
also received the effective support of the Pensions Board. And 
it is gratifying to note that prepatatory steps in the same 
direction have now been taken by the Government. 

The deficiencies in the diet of the population of Norrland 
indicate the desirability of improvements through the medium 
of the schools. In some places arrangements have been made for 
school-feeding, mainly for the benefit of the poorest children. 
But, as our investigations have shown that deficiencies in diet 
are by no means confined to the poorest section of the popula- 
tion, the question suggests itself whether it would not be advis- 
able to make arrangements for the feeding of all elementary 
school children, more especially in rural districts. This would 
eonduece to rationalize the children’s diet and indirectly tend to 
similar improvements in the homes. Such arrangements might 
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be made at least for some years ahead until the importance 
of a more rational diet has been generally recognized and a 
higher standard adopted in the children’s homes. 

We are well aware that, for financial and other reasons, it will 
by no means be easy to realize such a plan. The matter, however, 
seems to us to be of too much importance to be dismissed without 
careful consideration. As has been indicated above, the school 
authorities in certain districts have already shown that the scheme 
is not impracticable. 

Whether it may be desirable for financial reasons to make a 
certain charge in the case of children whose parents can afford 
it, 18 a question which cannot be entered into here. It should 
be borne in mind, however, that even the fairly well-to-do classes, 


at any rate in a large part of Upper Norrland, show by their 


state of health that their diet is not rationally composed. 

The reports of Dr Oprn and Dr Westin (Parts I] and II) 
indicate that the composition of the school dietary should vary 
somewhat in different parts of the country. Account should be 
taken of the fact that the milk-meal diet of the coastal population 
(the L diet) is extremely monotonous, whilst that of the popula- 
tion of the interior (the S diet) 1s more varied, but, like the L 
diet, very deficient in fruit and vegetables. The S diet, in addition, 
shows a shortage of milk. Unfermented barley bread, generally 
speaking, is included both in the S and in the L diet. This 
bread, which in a large part of this area is practically the only 
kind of bread eaten, is devoid of certain ingredients contained 
in fermented bread, the absence of which has been found to have 
some connection with certain disorders observed in the subjects 
examined. These facts indicate the lines on which school meals 
should be arranged in the various areas. 

Thus the school meals should include fermented bread (prefer- 
ably wnsifted, hard rye bread), butter — or, if the expense 
prohibits this, margarine maxed with butter or possibly vita- 
minized —, and milk. 

Fruit rich in C vitamin, especially berries, and vegetables 
should be included in every school meal. The simplest way of 
providing these foods would be to supply the children with an 
orange daily, or else the juice of a lemon. This, however, is 
scarcely possible for financial reasons, nor is it necessary. By 
organizing the gathering and preserving of Swedish berries (first 
and foremost cloudberries, secondly raspberries and currants) 
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and by the cultivation of carrots, cabbage and potatoes on a 
larger scale, it should be quite possible to provide the required 
additional supply of fruit and ae out of the produce of 
the home country. 

A very important question is what amount of C vitamin is 
required to supply the needs of school children. This question 
is somewhat complicated by the consideration which must be 
paid to the different ages of the children. It should. also be 
borne in .mind that the children’s requirements of C vitamin 
are to some extent provided for in their home diet, especially by 
milk and potatoes. This conclusion is warranted by the fact that 
pronounced symptoms of scurvy appear to be of very rare 
occurrence. In such circumstances it is difficult to estimate, on 
the one hand, the amount of C vitamin required by individual 
children, and, on the other, the amount which should be supplied 
by the school diet in order to cover these requirements. But, for 
practical purposes, one can reckon with about the same amount 
of C vitamin for the different ages, and arrange the diet so that 
about half the total estimated amount required per child is 
supplied. Noting that carrots are valuable for this purpose, we 
‘ refer the reader to Professor GOTHLIN’s report. 

The deficiency of meat could be easily supplied by sandwiches. 
Another way would be to include soup containing meat two or 
three times a week in the school dietary. These are mere 
suggestions. There are many other obvious ways of supplying 
the need of meat. We further suggest that, by dint of vigorous 
propaganda, the children’s parents might be induced to introduce 
cheap meat, fish or egg dishes three or four times a week in the 
home fare. In that case it would hardly be necessary for the 
schools to supply meat or fish. 

Recommendations of this nature have been made in »The 
Norrland Housewife’s Guide». 

Our investigations in Norrland have shown that there is also 
a considerable deficiency of D vitamin in the diet of the 
population. A cheap food, rich in D vitamin, is cod-liver oil. 
The school authorities would therefore do well to make arrange- 
ments for supplying cod-liver oil during the dark season of the 
year to children who need it and do not get it in their homes. 
It should be borne in mind that the amount of this substance 
thus required as special food is not more than a teaspoonful a 
day for each child. As we know, an over-dosage of cod-liver oil 
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is by no means desirable, or even permissible, from a hygienic 
point of view. 


If school-feeding is expertly and uniformly organized by a 
central authority, it should not entail excessive expenditure. 
Furthermore, it may be hoped that, when the beneficial effects 
of an improvement in diet have been realized in the children’s 
homes, and when this has led to corresponding changes for the 
better, school-feeding in the form envisaged here will become 
superfluous. It may thus be regarded as a temporary measure 
on the part of the authorities. 

It may be considered that the measures which we have 

recommended for improving the health of the Norrland school 
ehildren would too heavily tax the resources of the public 
authorities. We accordingly suggest that school-feeding on the 
lines proposed might be confined to the dark season of the year, 
that is, from about the beginning of November to about the 
middle of March, the period that is most trying to the children’s 
health. 

It may be taken for granted that the diet in the school homes 
(see p. 22) — if this has not already been done — will be 
arranged entirely in accordance with the rules laid down as the 
result of our investigation. 

It seems unnecessary to give an account of the measures which 
have already been adopted by communal authorities for the above- 
mentioned purpose. It need merely be mentioned that not only 
municipalities but also certain rural communes have already made 
arrangements for school-feeding. 

The measures which we have recommended for improving the 
health of school children naturally involve some medical control. 
Long before these measures were brought up for consideration, 
the desirability of the medical examination of school children, 
of a permanent character, had been recognized. At the time when 
the Swedish edition of this work was being compiled (in 1933) 
regular medical examinations of school children had_ been 
organized in about 10 per cent of the school districts in rural 
areas. And in a number of other school districts arrangements 
had been made for medical examinations of a more temporary 
character. In the two northernmost counties provision has been 
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made for obligatory medical examinations in some ten school 
districts in the area adjacent to the eastern frontier. The cost 
of these examinations is defrayed entirely by State grants. In 
a few other school districts in these counties medical examinations 
have been provided for at the expense of the communal authori- 
ties. In the course of the last few years the importance of these 
medical examinations has been increasingly realized, with the 
result that this service has been considerably extended. This is 
borne out. by figures compiled. by the Medical Board in 1935, 
which are summarized in the table below. It includes not only 
schools where medical examinations take place regularly every 
year, but also those in which only occasional arrangements are 
made for such examinations. 

The table shows that provision for medical examinations in 
schools has been made by 28 per cent of the rural communes and 
62 per cent of the municipalities. ) 

Much still remains to be done in regard to the regulation and 
extension of the school medical service, and we share the views 
of all the school inspectors whose opinion we have consulted as 
to the great desirability of organizing regular medical examina- 
‘tions in all the school districts. 

In view of the natural conditions in the north of Sweden and 
the financial position of the communes, this desideratum can 
scarcely be realized without the assistance of the State. Seeing 
that the rate of local taxation in this part of the country is 
already high, it is searcely probable that the County Couneils 
of Norrbotten and Vasterbotten — as other County Councils have 
done — will involve themselves in much expenditure on medical 
examinations of school children. It is scarcely necessary, however, 
that every child should be examined every year. Experience has 
shown that two medical examinations for each school child may 
suffice, one during the first school year, and one, say, in the third 
or fourth year. The appointment of special school doctors will 
presumably be found desirable only in towns and the largest 
urban communities. In rural areas the medical examinations 
should be performed by the district medical officers. | 

It should be emphatically insisted that the utility of the proposed 
medical examinations will entirely depend on the action taken as 
the result thereof. For example, any diseases or physical defects 
detected in the course of the examination should as soon as 
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Number of rural communes and municipalities in each county which have 
made arrangements for the medical examination of school children. 
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possible be put under the doctor’s care, delicate and backward 
children should be placed under special supervision, and so forth. 
Tt is therefore highly desirable that the mother, or some other 
adult member of the family, should be present at the medical 
examination, in order to give any required information about 
the child and to take note of the doctor’s instructions. 

In view of the conditions which prevail in many homes,’ the 
control of the children’s state of health in the periods intervening 
between the medical examinations is a matter which presents 
considerable difficulties. In accordance with a plan for the 
reorganization of the district nurse service (see p. 12), it will 
be incumbent on the district nurses to devote special attention 
to the control of the health of school children by regular visits 
to each class. The service of the so-called »>health sisters» in 
Finland has indicated a practicable method for the control 
of the health of school children even in remote country 
districts. The district nurses in Norrbotten, even with their 
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present numbers, should, we think, be ablé to render considerable 
services in regard to the care of the health of school children. 
The situation is quite different in Vasterbotten, where the number 
of district nurses is very small. This is most unfortunate, as the 
district nurses are befitted by their calling to serve as a connecting 
link between the school and the home as well as between the school 
and the doctors. 

In Norrbotten, even under existing conditions, the question of 
the cooperation of the district nurses in the school health service 
might be taken up for serious consideration by consultation 
between the school and health authorities. Even if the financial 
situation does not permit of medical examination and medical 
control to the extent desirable, it may be expected that. the 
district medical officers will realize the importance of this matter 
and do what they can to guide and support the district nurses in 
this service. 

It should be noted that the chief county medical officer is 
under obligation to supervise the health conditions in schools, 
and that it 1s incumbent on the other county medical officers, 
so far as time and circumstances permit, to investigate the health 
conditions in the schools in their districts and to draw the 
attention of the authorities to any defects which they may have 
observed. In order to avoid any misunderstanding, we desire to 
make it clear that it is not our intention that the district nurse 
should replace the doctor. But, by her training and experience, 
she is naturally better qualified than the teachers to notice child- 
ren who are in need of medical examination or treatment, besides 
which she can be a stand-by to the teacher in impressing. on the 
children the importanee of school hygiéne. 

In 1931 the Royal Board of Education submitted to the 
Government proposals for the organization of medical examina- 
tions ete., in all the infant schools and public elementary schools. 
in Sweden. At the request of the Government, the Royal Medical 
Board in 1932 made their observations on these proposals. Both 
boards expressed the opinion that the organization of this service 
required effective financial support from the State. Though there 
are some differences in the plans of organization proposed by 
the two boards, they are fairly well agreed on the main lines of 
the scheme. The chief difference of opinion is in regard to the 
functions of the teachers and the district nurses: whereas the 
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Board of Edueation desire that this service should be centred 
in the teachers, the Medical Board consider that its routine duties 
should be discharged by the district nurses. In addition, the 
latter authority have laid stress on the central position of the 
medical officer in this service. Both authorities are entirely 
agreed that cooperation between school and home is absolutely 
necessary if this service is to yield the intended results. Indeed 
an organization of this character must obviously be based on 
close cooperation between the medical officer, the nurse, the 
teacher and the school authorities. 

Another way in which the health of school children can be 
improved is by the organization of country holiday colomes. 
Arrangements of this nature have already been made on a 
considerable scale. In these colonies the children lead an open-air 
life during the summer, have facilities for bathing ete., and are 
supplied with nourishing food. They are, of course, mainly 
intended for poor children living in towns or large urban 
communities. 

Our investigation in Norrland has drawn particular attention 
to the great need of a dental service for school children. In part 
III the reader will find a report on the nature and incidence of 
diseases of the teeth in that region. The causes of the widespread 
dental diseases have not yet been ascertained with certainty. 
It is evident, however, that we are confronted with a complex 
combination of different factors, the connection between which 
is, in some respects, very obscure. But our imperfect knowledge 
of the ultimate causes of the decay of the teeth by no means 
warrants us in excluding dental care from the health service in 
schools. On the contrary, we are convinced that dental care is 
one of the most important and pressing problems in the national 
health service. For further observations on this subject the reader 
is referred to the following section e. (p. 100). 

In conelusion, attention should be drawn to the facilities 
afforded by the schools for disseminating knowledge of hygiene. 
Besides imparting actual instruction in that subject, schools can 
arrange for the distribution of suitable pamphlets and other 
literature in the children’s homes. 

As has been indicated above, it is very desirable that coopera- 
tion should be established between the various forces at work in 
this field. The great aim which all of them have in common — 
the improvement of the health of school children and more 
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favourable conditions for their development — must not be 
obscured by minor differences as to the way in which the goal is 
to be reached. (BytTTNER, ERNBERG, ODIN, WESTIN, HELLSTROM. ) 


d. The dret problem in Upper Norrland. 


General observations. It has been shown in the foregoing pages 
that certain symptoms of disease which have been found in the 
population of Norrland are indubitably attributable to an unsuit- 
ably composed diet. The particulars given by the local population 
in regard to their diet in reply to careful enquiries addressed 
to several thousand persons, in conjunction with the results of 
food-weighing carried out by medical officers in the homes, 
indieate that the diet in many cases shows deficiencies which, 
though they do not necessarily give rise to actual symptoms of 
disease, involve.the risk of their development. This latent state 
of disease is a rather serious matter, as there is good reason to 
presume that it greatly weakens the power of resistance to 
disease. 

In discussing the problems which arise in connection with 
endeavours to improve the diet, consideration must be paid to 
the costs involved and the impracticability, in many cases, of 
procuring suitable food. In short, as in regard to other problems 
of social hygiene, the financial aspect and local conditions must 
be taken into account. Where the deficiencies are very marked, 
it should, however, be possible for the puble authorities to 
remedy them in some degree, especially in the case of school 
children. ; 

In the »Norrland Housewife’s Guide» we have given, in addi- 
tion to recipes, some general rules for the composition of the 
diet. It is pointed out there that the food should be sufficient, 
and that too much food, as well as too little, is injurious to the 
system; that the diet should be properly composed, and that it 
should contain the various nutritive substances in the right pro- 
portions. This is the essence of dietetics. } 

We shall now proceed to make some suggestions in regard to 
the composition of the diet, with special reference to the conditions 
in Upper Norrland. 

The nutritive value of food is usually reckoned according to 
its calorie value, that is, the amount of heat which it generates. 
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Thus it is stated that the energy content of the food required by 
a grown-up man, »the average worker», is 3,000 calories. The 
corresponding figure for a grown-up woman is 2,500 calories, 
and for a child between the ages of six and fourteen 1,800 to 
2,500 calories, according to age. 

In practice, however, these figures do not tell us very much. 
The need of food shows very considerable variations under 
different conditions. Nor can a housewife be expected to calculate 
the calorie content of the various foods and to adjust the fare 
to the caloric requirements of the different members of the 
family. This would not be much use either. One must also be 
prepared for the objection that housewives for thousands of years 
have arranged their housekeeping without the shghtest knowledge 
of ealoric content and caloric requirements, and yet have reared 
vigorous generations. True. On the other hand, it should be 
observed that the production of foodstuffs on a manufacturing 
scale which has followed in the wake of civilization, especially 
modern milling processes and eanning, involve risks of diseases 
due:to diet which did not exist in former days. It should 
furthermore be borne in mind that diseases due to faulty diet, 
which were formerly quite common, have diminished in frequency 
or have disappeared thanks to our greater knowledge. 

In Upper Norrland the proper amount of food 1s, as a rule, 
well regulated by habit and appetite. In that part of the country 
diseases due to over-feeding are seldom observed, and marked 
cases of under-feeding are likewise rare. It must accordingly be 
considered that the diet of the forest labourers, the caloric content 
of which exceeds 5,000 calories, is in accordance with their 
requirements. The large calorie requirements of this section of 
the population are due to the hard work these labourers have 
to perform, as well as to the severity of the climate. On the 
other hand, the small caloric content of the milk-meal diet of 
the coastal population, which is often not more than 2,000 calories, 
and sometimes even less, suffices for those people, on the 
assumption that the need of food is regulated by habit and 
appetite. Our investigation has, however, indicated that the low 
caloric content of this fare is due to certain deficiencies in the 
composition of the diet. So long as the latter is not improved, 
it would be wrong to advise a section of the population whose 
nourishment consists of an unvaried milk-meal diet, simply to 
eat more. They have in fact no need of more food. If, on the 
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other hand, the composition of the diet is modified, there is 
reason to expect that the craving for food with a higher calorie 
value will become so intense that it will certainly be satisfied. 
We can therefore dismiss the question of the proper amount of 
food and proceed to discuss its composition. 

The principal ingredients in food are protein (or albumin), 
fat, carbohydrates, salts, condiments and vitamins. In regard to 
the amount of protein, fat and. carbohydrates which should be 
included in the food there are no definite rules. It can be 
definitely stated, however, that a certain minimum quantity of 
these substances is necessary for maintaining health and upholding 
hfe. This minimum partly depends on the nature of the food- 
stuff. Animal protein, such as is found in meat, fish, eggs and 
milk, is of higher value than vegetable protein. In all probability 
a definite quantity of animal protein is invariably required. If the 
bulk of the requirement of protein is supplied by animal albumin, 
less protein is needed than if the main component in this part of. 
the food is vegetable albumin. This is not due solely to the fact 
that animal protein is better utilized by the system. There is 
likewise reason to presume that certain kinds of fat, especially 
milk-fat, are of higher value than others. Such a differentiation 
in value cannot be made in regard to the carbohydrates. 

It may be laid down as a general rule that what we eall 
»mixed» diet contains a_ sufficient amount of the various 
nutritive substances. It should be observed, however, that, owing 
to special conditions, previously mentioned, such as climate, 
communications, ete., the diet of the population of Norrland is 
often extremely monotonous. Conclusive evidence has in fact 
been produced in support of the view that this lack of variety 
is an evil, which brings disease, or threat of disease, in its train. 
It would therefore have been of great value if we had been able 
to lay down definite rules as to the number of erammes of 
protein, fat and carbohydrates which should be contained in the 
daily food. On this matter, however, science has not yet said 
its last word. This is largely due to the fact that the need of 
these substances varies under different conditions. 

Protein, or albumin, is the principal component of the living 
cell and must be included in the food in order to form new cells, 
replace those which have withered, and build up musele and 
blood. Man, like the animals, cannot develop his own albumin. 
When it is stated that a human being, provided that the diet 
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is Otherwise suitably composed, does not require more than 23 
to 35 grammes of albumin per day, this does not signify that 
such a small amount is what is desirable, even if it has been 
found to suffice for the maintenance of life, at any rate during 
the period in which the experiments have proceeded. There is 
more to be said for those who insist that 70 to 80 grammes of 
albumin is a minimum requirement. It should be noted that in 
all those races who live on a diet markedly poor in albumin, 
other deficiencies have also been observed. 

Whilst the minimum requirement of albumin has not yet been 
scientifically determined, the evils of a too abundant supply of that 
substance have not been demonstrated either. There are races, such 
as the Eskimoes, who live on a very rich meat diet and nevertheless, 
so far as we can judge, are in a good state of health. The question 
as to a possible excess of meat and the evils which according to 
certain authors are thereby entailed (excess of acidity with a 
resulting deficiency of calcium in the bones and teeth etc.) is of 
no interest as far as the population of Norrland is concerned, 
as no such excess has been observed. 

_As regards fat, many investigators contend that an amount of 

300 grammes per day is the maximum that the human system 
ean stand. This amount, however, is frequently exceeded by the 
Swedish forest labourers, in whose food fat is the principal 
ingredient. Such observations, in conjunction with the results 
of investigations on cases of diabetes treated with a fat diet, 
show that this view is not of general validity. Despite the fact 
that the body has the capacity of itself forming fat out of the 
carbohydrates, fat is a necessary ingredient in the food, with 
respect to its taste and preparation. Fat is also of great 
importance as a component of the diet from another point of view. 
It is, as will be explained further on, the carrier of very 
essential vitamins. This observation apples especially to milk-fat 
and butter. | 

The carbohydrates are of chief importance as a source of heat. 
The caloric requirement is in fact supplied by this substance. 
Moreover, a number of foodstuffs rich in carbohydrates, 
especially fruit and vegetables, supply the system not only with 
vitamins soluble in water (the C vitamin), but also with 
minerals and salts, iron, phosphorus, calcium, ete. Provided that 
the food contains sufficient amounts of protein and fat, and 
especially if it includes fruit and vegetables, injurious effects 
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from a superabundant supply of cereal substances (apart from 
over-feeding) are scarcely to be apprehended. The position will 
be quite different if the caloric requirement is supplied by an 
unvaried cereal diet. We revert to this matter further on. 

Mineral ingredients in the food are required in order to build 
up certain tissues of the body. Iron, for example, is one of the 
principal components of the blood: it takes part in the formation 
of the blood-pigment and is necessary for respiration. The great 
incidence of anaemia in Upper Norrland is partly due to a 
deficiency of iron. Caleium and phosphorus are the principal 
substances required for the building up of the bones and teeth. 
The metabolism of calcium and phosphorus, especially that 
required for building up the bones, is greatly dependent on the 
supply of D vitamin. Deficiencies in these respects are important 
factors in the development of rachitis and structural changes of 
the teeth, which are prevalent among the population of Upper 
Norrland. Other mineral substances required by the system are 
sodium and chlorine (common salt), potassium and iodine. Each 
of these substances has its special’ function. We cannot enter 
into details here. 

Condiments, which, of course, are closely connected with 
cookery, are of the greatest importance for the assimilation of 
food, and perhaps particularly for the appetite. This is a matter 
of special interest in Upper Norrland. It has been dealt with 
in the previously mentioned »Norrland Housewife’s Guide». 

Our knowledge of vitamins is of comparatively recent date, 
and the study of vitamins is still in process of development. So 
far as we now know, »hypovitaminosis>’ in man may be produced 
by a deficiency of any of the A, B,*C, or D vitamins. The 
investigation in Norrland has shown that the population in this 
part of the country exhibit symptoms of, or are menaced by, 
the development of D and C hypovitaminosis, probably also B 
hypovitaminosis. 

It is a well-known fact that sunlight plays an important part 
in preventing the development of D hypovitaminosis. Whether 
sunlight, as is surmised, can also affect the C hypovitaminosis. 
iS a question which remains to be cleared up. 

Special deficiencies in the Norrland diet. Our investigations 
have shown that in Upper Norrland there are, broadly speaking, 


‘ More or less marked deficiency in the supply of vitamins. 


95 


two unvaried diets, namely the milk-meal diet, and that of the 
forest labourers, both of which represent most of the deficiencies 
indicated above. 

The milk-meal diet, which has been found to be a factor of 
paramount importance in the development of the diseases which 
are specially rife in Norrland, exhibits in its extreme form a 
very marked deficiency of animal albumin and iron, and, in 
view of its composition, entails the risk of the development of B, 
© and D hypovitaminosis. Where the supply of milk is plentiful, 
the risk of the development of C hypovitaminosis is lessened. 
An abundant consumption of butter in the summer seems to 
eonduee to diminish the risk of D hypovitaminosis. If the food 
contains an abundance of cereal substances, the need of the B 
and D vitamins will increase. In supplying the need of calcium 
-and phosphorus, the consumption of milk is of paramount impor- 
tance. 

The fare of the forest labourers, which, from a dietetic point 
of view, seems to be far superior to the unvaried milk-meal 
diet, entails the risk of the development of C and D hypovita- 
minosis, but seems to supply the need of B vitamins. The 
necessary amount of iron appears to be well provided for. In 
this diet likewise the supply of calcium and phosphorus is 
dependent on the individual consumption of milk. In some cases 
the content of protein in the fare of the forest labourers is also 
markedly low. The amount of cereal substances supplied in this 
diet is; absolutely speaking, often very large, even more so than 
in the milk-meal diet. But, as it is comparatively small in 
proportion to the total caloric supply, there is little to be said 
against it. 

In the more mixed diets, especially in certain of the districts 
under investigation — notably the zone from Stensele to Dorotea 
—_ there is a noticeable deficiency of C vitamin, which is doubtless 
due to the scanty supply of milk and potatoes. A feature which 
all the typical diets in Upper Norrland have in common 1s the 
lack of fruit and vegetables containing C vitamin. Also in the 
ease of the mixed diets the risk of a D hypovitaminosis and a 
deficiency of calcium and phosphorus will partly depend on the 
consumption of milk and butter. 

In Upper Norrland the lack of sunlight during the long winters 
conduces to the development of a D hypovitaminosis. 

The excessive consumption of coffee and the habit of chewing 
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snuff, which are characteristic of this part of the country, do not 
appear to be factors of decisive importance in the development 
of the typical Norrland diseases. Nevertheless, as our investiga- 
tion has indicated, they seem to have unfavourable effects on the 
individual state of health. 

Measures for the improvement of the diet. It has happily been 
found that the above indicated deficiencies in diet are, in most 
cases, not mainly due to poverty. Were that the case, it would 
be rather futile to give advice regarding improvements in diet. 
The principal causes of these deficiencies, as has been shown in 
the foregoing pages, are the local conditions, the severe climate, 
isolation and lack of knowledge. The result of isolation is that 
the population are largely left to their own resources, being 
dependent on the produce of an inhospitable nature, in a severe 
climate. According as this isolation is broken, deficiencies in diet 
will remedy themselves. We have observed striking examples of 
this in recent years in the decrease of the incidence of achylia 
and the mitigation of anaemia. Moreover, the effects of isolation 
and environment can be greatly reduced by wider knowledge of 
the way in which deficiencies in diet can be remedied. There is 
some truth in the statement that a capable housekeeper out of 
the same materials as those in the hands of a less capable one 
can produce a superior diet. Knowledge overcomes difficulties 
by better utilization of existing resources and the creation of new 
ones. The cultivation of vegetables on a larger seale, better 
arrangements for the picking and preservation of the berries of 
the forest, and the extension of pig-breeding and poultry-breeding 
— vigorous propaganda for which has been carried on with success 
in recent years — should create bettér facilities for providing 
suitable food for all sections of the population in Upper Norrland. 

It will be seen from the above that the deficiencies observed 
in the various areas are due to the lack of variety in the diet, 
and that symptoms of disease are the result of this lack. Hence, 
in order to remedy these deficiencies, it is first and foremost 
necessary to eliminate this monotony. The risks entailed by an 
unvaried diet are well-known: they have been observed in many 
places and among different races. In brief, if we wish to prevent 
the development of diseases due to dietary deficiency, we must 
first wage a campaign against monotony in diet. 

The principal thing to be observed in regard to the milk-meal 
diet is that it should be eked out with animal protein — notably, 
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meat, cheese and eggs — as well as with fermented bread made 
of coarse meal. 

The diet of the forest labourers, in cases where it is particularly 
monotonous, should be rendered more varied by an increased 
consumption of meat, cheese and eges. 

In the case of both these diets the general rule to be observed 
is that the food should be more carefully prepared and _ better 
spiced. This will also conduce to remedy the lack of variety. 

The improvements suggested above will go far to remedy some 
of the deficiencies in the diet and thus also to prevent the 
diseases to which they give rise. Other defects which require 
rectification are the following: 

a. Deficiency of C vitamin. This is remedied by the plentiful 
supply of milk, potatoes, esculent roots, fresh vegetables and 
fruit rich in C vitamin. The local resources in this regard should 
be utilized as far as possible. 

b. Deficiency of D vitamin. The injurious effects of this 
deficiency can be counteracted by the supply of butter and whole 
milk. During the long dark season, however, this source of the 
D vitamin is most unreliable as regards children and growing 
youth. In the case of the latter the supply of this vitamin can 
be provided for by the administration of cod-liver oil (maximum 
dosage 4 grammes a day). The question of the raying of milk is 
perhaps of minor importance in practice for remote and thinly 
populated areas. As regards meat and fish, the value of viscera 
should be observed. 

ce. Deficiency of B vitamins. Any steps taken to improve the 
diet in regard to variety will in themselves conduce to remedy 
this deficiency. A larger supply of meat and eges and of coarse, 
fermented bread is to be specially recommended. 

d. Deficiency of iron. Can be overcome by a larger supply 
of meat, viscera, fruit and vegetables. 

e. Deficiency of calcium and phosphorus. This shortcoming 1s 
lessened by a larger consumption of milk and cheese. This is of 
special importance in regard to the rising generation, whose 
requirements of calcium and phosphorus are scarcely satisfied 
by the comparatively small amounts of milk with which many 
children are supplied. It is still more important in the ease of 
expectant mothers. 

As is indicated by this concise summary, the foodstuffs which 


(= Party. 


98 


are of primary importance for improvements in the Norrland 
diets are the following: 

1. Milk in sufficient amounts, by all means up to one litre 
a day. It is presumably owing to the great value of milk as a 
food that the effects of the dietary deficiencies are not worse 
than they are. 

2. Butter. In many eases, and especially in the feeding of 
small children, the amount should be increased. 

3. Eggs, cheese, fish, meat and viscera. These Foods should, 
be included in the fare at least twice a week. 

4. Bread made of coarse meal. Should, as far as caine 
replace bread made of fine wheaten flour and barley meal. The 
unfermented hard bread called tunnbrdd should, at any rate in 
part, be exchanged for fermented hard bread... 

5. Potatoes. The consumption of potatoes and milk mean 
the salvation of the Swedish people from scurvy. The cultivation 
and consumption of potatoes on a larger scale are to be recom- 
mended. Potatoes should be eaten at least once a day: this is 
a minimum requirement. 

6. Other esculent roots (especially carrots and turnips), we 
.vegetables, berries and other frwit. These foods should be 
included in the daily fare to a considerably greater extent than 
heretofore. The cultivation on a larger scale of vegetables and 
fruit adapted for the soil and climate of Norrland should be 
organized, and better arrangements should be made for the 
marketing of these foodstuffs. The existing supples of berries 
and herbs should be better utilized. 

The above recommendations are applicable to all kinds of diet 
and all sections of the population. But, on the basis of the results 
of the investigation, special suggestions may be made in regard to 
certain groups of the male population, women and children. 

In the case of those sections of the population where the men 
are away from their homes during the day, working in the forest 
or on the land, stress should be laid on the importance of well- 
regulated housekeeping. This is the only way to remedy the 
monotony and the deficiencies of their diet and to prevent the 
consequences which these evils entail. The establishment of 
cooperative households for forest labourers is to be strongly 
recommended. 

Snuff-chewing, which is a vice of the men, should be 
discouraged, so that it is at any rate kept within bounds. The 
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excessive consumption of ecotfee should likewise be discounten- 
anced. In regard to this indulgence greater moderation should 
be shown by women than by men. It is specially important that 
the consumption of coffee by children should be restricted. 

The investigations in Norrland have shown that the diet on 

which women live is inferior to that of the men, and that the 
symptoms of disease produced by dietary deficiencies are more 
widespread and more marked in women than in men. This is 
all the more unfortunate as the state of health of the mother is 
a factor of the greatest importance in the development of the 
child. Deficiencies in the mother’s diet have a repereussion on 
the child’s health. We therefore consider it to be our bounden 
duty to impress upon the public that it is highly important that 
the above rules of diet should be observed by women, especially 
by expectant mothers and mothers with infants. During pregnancy 
and during the suckling period the need of greater variety in the 
diet and a larger supply of vitamins is particularly marked. This 
is a subject of far-reaching importance, in which we can discern 
ereat possibilities for improving the health of the nation. 
_ The diet problem of children likewise deserves the greatest 
attention. The importance of breast-feeding has been stressed 
by Dr Ernpere. During pregnancy it is highly important that 
the mother should have an adequate diet, so that the milk is of 
satisfactory quality. During the weaning period the infant should 
have a sufficient supply of the A, D and C vitamins as well as 
of foodstuffs containing calcium and phosphorus, especially if 
that period sets in during the winter. During the years of growth 
the child’s food should be as varied as that of adults. This is a 
matter the importance of which can scarcely be over-emphasized. 
In this period the growing child needs a large supply of albumin, 
vitamins, calcium, phosphorus and iron. Attention should once 
more be drawn to the importance of greatly restricting the 
eonsumption of coffee. 

Finally, the risks involved by the feeding of children on an 
unvarying cereal diet must once more be stressed. 

A matter closely connected with diet is insolation. The effect 
of sunlight on the naked body is of special importance for women 
and children. Insolation promotes the supply of D vitamin, the 
calcification of the bones and teeth and the growth. Mothers 
are recommended, both on their own account and for the benefit 
of their children, especially infants, to spend more time in the 
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open air and in this way to avail themselves of such sunlight 
as Upper Norrland can supply. The child’s first years of hte 
must not be spent indoors. (OpIN, WeEsTIN, HELLSTROM. ) 


e. Dental services for school children and adults. 


Measures hitherto taken and committee enquiries. As late as 
the beginning of the present century only a very small part of 
the population of Sweden were able and willing to have their teeth 
looked after. The corps of some 300 dental surgeons (dentists) then 
practising was in fact found to be quite sufficient for the 
requirements of those days. A marked change in this regard has, 
however, taken place in the course of the past thirty years. 

The keen interest taken in dental care ‘during the _last- 
mentioned period seems to be connected with two circumstances. 

Firstly, in the early years of the present century the Swedish 
Dental Society. conducted investigations on a large scale in 
regard to the teeth of school children. These investigations 
led to efforts for the enlightenment of the public on this subject 
and to systematic arrangements for the care of the teeth of school 
-ehildren, especially in the larger towns. Secondly, researches had 
indicated ‘the possibility of a connection between pulpal and 
paradental infectious conditions in the teeth and certain acute 
and chronic infectious diseases in other organs. 

In these ways endeavours to extend dental treatment to the 
masses were encouraged and intensified, and the demand for the 
assistance of the State, county and communal authorities became 
more and more insistent. The question of organized dental treat- 
ment is in fact being regarded in increasing measure as a very 
important branch of social hygiene. 

The practical measures hitherto taken to meet these growing 
requirements and the needs of the general public have neverthe- 
less been sporadic and on a rather small scale. The number of 
dental surgeons has, however, been very considerably increased by 
the extension of the State Dental College. Dental clinics have 
been established, and committees appointed to enquire into the 
organization of the dental service. It is estimated that, with the 
present facilities for training, the number of dentists in Sweden 
will have increased to some three thousand by the year 19438. 

It is chiefly for elementary school children that a dental service 
has been organized out of public funds. The method generally 
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adopted is that dental clinics have been installed in elementary 
schools by the communal authorities. The dental treatment, which 
usually begins with the first school class, has been extended year 
by year to other classes, until all the school children have been 
attended to. This treatment, as a general rule, is free of charge 
(in exceptional eases a fee of from 1 to 5 kronor per child and 
school year is paid), but not obligatory. About 20 per cent of 
the total number of dentists are now engaged in the school dental 
service (1934). 

Endeavours to organize a dental service have resulted in many 
proposals. A Government committee appointed in 1913 to institute 
an enquiry into the practicability of organizing a dental service 
for school children submitted its report in August 1917. Another 
committee appointed in 1924 to enquire into the organization of 
a publie dental service presented its report at the end of April 
1928. Finally, a committee appointed in 1934 to conduct further 
enquiries into the last-mentioned subject published its recom- 
mendations at the end of August 1935. 


The 1924 committee recommended that dental services for school 
children and adults should be organized, in rural districts and small 
towns, by the communes. They proposed that the communes should be 
grouped for this purpose in »dental districts»; that in each of these 
districts the communal authorities should establish a dental clinic for 
school children and adults; that dentists, aided by qualified nurses, 
should be permanently attached to these clinics; that a small fixed 
charge should be made for adults; that State contributions should be 
payable in aid of the dental service for school children, and that the 
dental services in their entirety should be controlled by the State. 

The main lines of this scheme were approved by the Medical Board, 
the Federation of County Councils and by the two dental associations. 
The Medical Board suggested certain modifications, the principal one 
being to the effect that it should devolve mainly on the State and the 
County Councils to organize the proposed dental services. A similar 
modification was recommended also by the Federation of County 
Councils. 


As a preparatory step, with a view to gaining practical 
experience as to how a public dental service should be organized, 
the Government made grants to the Medical Board and to the 
Swedish Red Cross in aid of the organization of experimental 
dental services. 

The trial service organized by the Medical Board was started 
in 1930 and proceeded for three years. For this purpose four 
ynormal districts» were selected with different geographical 
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situations. Kach of these districts was supposed to have a 
population of 7,000 to 8,000 persons. A permanent dental clinic 
for school children and adults was established in the largest and 
most central place in each district. A small charge, being merely 
2 kronor per school year, was levied on parents and guardians. 
The travelling expenses of the children were defrayed by the 
communes jointly. The dental surgeons received a salary, of 6,000 
kronor per annum, for the school dental service as well. as the 
gross receipts of the dental service for adults. They devoted four 
hours a day to the dental treatment of school children and at 
least as much time to the adults. The dental surgeons paid 
their dental mechanics and defrayed the cost of materials, but 
had the free use of the premises. The County Councils contri- 
buted 2 kronor per child and school year. The intention was 
that the teeth of school cildren (inclusive of milk-teeth) and of 
adults should be put in perfect order. The children’s teeth were 
examined twice .a year. 

This trial service, which was based, broadly speaking, on 
proposals made by the 1924 committee, worked on the whole 
satisfactorily, and showed that the system adopted was well 
suited for the dental requirements of rural districts. 

The Swedish Red Cross since 1928, with the aid of the above- 
mentioned grant, have endeavoured to devise satisfactory 
methods of organizing a public dental service. The princinal 
steps which they have taken in this direction are the experiments 
which they have made with ambulatory dental clinics in Jamt- 
land* and Vasterbotten. 

In Jamtland these ambulatory dental clinics were installed in 
school-rooms and other premises. The rent of the required 
premises was defrayed by the communes, and a small charge, 
ranging from 1 to 10 kronor per child, was levied on parents and 
guardians. In Vasterbotten so-called »rolling dental clinies», that 
is to say, motor buses equipped for dental treatment, were 
arranged for the benefit of school children living in out-of-the-way 
places. 

Furthermore, the Swedish Red Cross have endeavoured to 
organize a dental service for an entire county area, namely in 
the County of Kalmar,’ by cooperation with the déntists. For 


‘ The County of Jimtland is immediately south of Vasterbotten. 
2 The County of Kalmar is situated in the southern part of Sweden. 
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this purpose the county was divided into 19 districts, according 
to the places where the dentists carried on their practice. The 
school children had their teeth attended to in the dentists’ own 
consulting-rooms at a charge involving a discount of 33 per cent, 
compared with the regular fee. But neither the permanent molar 
of the first dentition (in six-year-olds) nor any of the milk- 
teeth were treated in accordance with the rules of conservative 
dentistry. This, whilst considerably reducing the costs, oreatly 
detracted from the value of the treatment. 

The principal recommendations made by the committee of 
19341 are to the following effect: 


The public dental service should be conducted, in the main, in 
accordance with the rules of conservative dentistry. It should aim, as 
far as possible, at the conservative treatment of the teeth, inclusive of 
the replacement of any lost teeth needed for mastication. For practical 
and financial reasons, the committee recommend that the dental services 
for children and for adults should be coordinated. They propose that 
the dental service for children should commence at the age of three years: 
that it should be supplemented by the prophylactic care of expectant 
mothers and infants: that, in view of the existing regulations regarding 
school attendance, the school dental service should terminate at the age 
of fourteen; and that an annual fee of 3 kronor per child should be 
leviable throughout Sweden, but not in respect of more than three 
children from the same family. 

As regards the dental service for adults, the committee recommend 
that it should be organized as a direct extension of the school service, 
and that a very moderate scale of charges should be fixed by a State 
authority. 

The committee propose that the public dental service should be 
organized by the County Councils; that each of the County Councils should 
appoint a »dental board» for the direction of these services; that dental 
treatment should, as a general rule, be given at permanently established 
dental clinics, available both for school children and for adults; that an 
ambulatory dental service should be organized only in districts where, 
in view of the sparseness of the population, it would be useless to 
establish permanent dental clinics; that the ambulatory service should 
be conducted in rented premises (preferably in schools), and that these 
premises should be fitted up with certain non-portable dental apparatus, 
whilst any portable instruments required should be brought by the 
dentist from the clinic. 

For the purpose of the local administration of the dental services, 
the committee recommend that the counties should be divided into »dental 
districts»; that, with due regard to local conditions, the size of each 





1 The report of this committee was submitted after the publication of 
the Swedish edition of this work. 
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district should be adjusted to the amount of work a dentist might be 
expected to be able to perform, on the assumption of a medium incidence 
of caries; that a dental district should comprise about one. thousand 
children of school age; that, if, in view of geographical conditions, com- 
munications, ete., it should be found desirable to organize districts com- 
prising a larger number of schoo] children, two or more dentists should 
be appointed for the same district, or alternatively, that the district 
dentist should be aided by an assistant dentist; that each dentist should 
receive an allowance for the remuneration of a qualified nurse; and 
that arrangements should be made for employing the services of dental 
mechanics. : 

On the lines proposed by the committee, there would be 425 dental . 
districts with about 575 district dentists and 40 assistant dentists. 

The committee recommend that the district dentists should be 
appointed, salaried and pensioned by the Government; that the assistant 
dentists should be appointed by a State authority and be paid out of 
Government funds and that the dentists should not be permitted to make 
any charge for their treatment of school children, but should be entitled 
to charge for other treatment in accordance with a scale determined by 
a State authority. 

Special arrangements for the dental treatment of lunatics, mentally 
defectives etc., are proposed by the committee. As the district clinics, | 
for financial and other reasons, would be equipped only for general 
dental treatment, they recommend that a specially equipped dental 
clinic should be installed in at least one hospital in each county. 

_ The central administration and supervision of the public dental service, 
the committee suggest, should be in the hands of the Medical Board. 

The expenditure on the dental services, in the opinion of the committee, 
should be defrayed mainly by the State and the County Councils, but 
some contribution to it should be made by the communes. It has pre- 
viously been indicated that certain small fees are to be paid by the 
children’s parents and guardians, and that a moderate charge will be 
made to adults. 


As these proposals have not yet been adapted by the Government, 
it is uneertain how far they will be realized. Certain authorities 
have recommended that an extensive trial service should first be 
conducted for several years to serve as a basis for an organization 
of a more permanent character. Other authorities and corporations 
have approved the committee’s recommendations in substance. 

If the above measures and proposals for the organization of a 
dental service are passed in review, certain fundamental features 
common to them all will stand out in relief: the necessity of 
subsidies, division into districts, establishment of dental clinics, 





| The dentists’ normal hours of work per annum are estimated by the 
committee at approximately 1,000 for the school service, and about 1,100 
for the adult service. 
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ete. In regard to certain more or less important matters, however, 
such as the dental treatment of small children, the fees to be 
charged for the school dental service, inspection etc., there 1s 
considerable divergence of opinion. 

Our investigations in Norrland have thrown additional ght on 
the urgent need of measures to prevent the evils resulting from 
the ereat incidence of diseases of the teeth in that part of the 
country. The investigation has shown that such measures are 
of ereat importance for the public health in general. The 
researches coneurrently conducted by doctors and by dentists, 
the correlation of their results, the diet problems involved in 
both investigations, and the numerous observations of the 
interacting diseases and interdependent pathological conditions 
have yielded cumulative and conclusive evidence in support of the 
view that diseases of the teeth are diseases of the entire organism, 
and that a medical service conducted with the aid of State or 
local grants should also include the treatment of diseases of the 
teeth and the jaw. 

Dental care of children, in connection with diet, etc. The 
investigations made by doctors and dentists in Upper Norrland 
have not demonstrated any connection between the marked 
deficiencies of D and C vitamins in the diet and the incidence 
of caries. The effects of these deficiencies appear to be confined 
to »rachitic> or »seorbuties disturbances in the substance of 
the teeth. It might therefore be concluded from this that the 
campaign against dental caries in the schools should aim only 
at the treatment of the injured teeth. It should be pointed out 
however, that this conclusion is not based on the whole truth. 
The investigations have in fact shown that the diet deficiencies 
observed have detrimental effects on the structure and calcifica- 
tion of the teeth as well as on the growth of the jaws and on denti- 
tion. That the decay of the teeth has not been definitely traced 
to these morbid conditions may be due to some unknown factor. 
It should further be noted that the amount of C vitamin in 
the diet has been found to have a decisive influence on the 
incidence of inflammatory diseases of the gums in school children. 
In short, as regards adults and presumably also children, there 
is evidently a connection between the incidence of caries and the 
unvaried milk-meal diet. Hence it follows that our efforts to 
prevent the dissemination of diseases of the teeth should proceed 
from the rule, valid in all medical hygiene, that known morbid 
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or abnormal conditions should as far as possible be precluded 
and combated. Any measures which can be taken against defi- 
ciencies in diet and other defects in hygiene among school children 
and the rising generation in general are, therefore, of great 
interest from a dental point of view. Stress should be laid, from 
a medical standpoint, on the injurious effects on the health 
of the marked lack of variety in the daily diet which is charac- 
teristic of a large part of the area under investigation, and 
special attention should be paid to the milk-meal diet. The latter 
also greatly promotes fermentation in the oral cavity, whereby 
the formation of lactic acid is considerably increased and condi- 
tions are created which conduce to further the development of 
acid-forming disease germs. The external causes both of caries 
and of diseases of the gums may perhaps be- traced to such 
sourees of infection. 

It is accordingly desirable, also from a dental point of view, 
that a school breakfast-lunch, containing the nutritive substances 
which have been found, or are suspected, to be lacking in the local 
diet, should be supplied to school children. The food thus 
provided should contain the missing vitamins and calcareous 
Salts, thus the substances considered to be most important for 
eking out, and giving variety to, the local diet. The principal 
ingredients of this school meal should be the following: well- 
buttered, fermented, hard bread of unsifted-rve meal, milk (in 
some places also meat or eggs), as well as some fruit or fruit pre- 
paration with a large content of C vitamin, such as the syrup 
of cloudberries, currants or raspberries, hip soup, oranges, le- 
mons, ete. The local school doctor and dentist should be able 
to judge how far such a school meal ‘is needed, as well as the 
required proportion and amount of the various substances con- 
tained in the food. 

Diseases of the teeth in children can otherwise be_ best 
precluded by a general and uniformly organized school dental 
service. It should be observed that the investigations in Norrland 
have borne out the great importance of the milk-teeth. The latter, 
therefore, should not be excluded from the treatment. It is thus 
very satisfactory that the above-mentioned committee of 1934 
have recommended that all the children in the district should 
be regarded as school children from the age of three, so’ that 
from that age they can have their teeth attended to free of 
charge, or at the rate fixed for school children. The committee 
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have also proposed, with good reason, that all kinds of schools 
should be included in the dental service, thus also continuation 
schools, communal intermediate schools, secondary schools, high 
schools for girls, ete. In this way all children from the age of 
three would receive dental treatment on a uniform basis. The 
treatment should always aim at putting the teeth in perfect order, 
and in districts where the incidence of dental caries is high, the 
teeth should, if possible, be re-examined twice a year. 

The organization of a school dental service meets with special 
difficulties in the mountainous region and other very thinly 
populated parts of Norrland. The immense distances between 
the inhabited places, the small number of children in each place 
and the poverty of the communes are, in many cases, serious 
impediments to the organization of an effective dental service. 

The above-mentioned committee of 1934 have proposed that 
such dental equipment as is adapted for packing and conveyance 
should be transported from place to place within the district for use 
in schools or other communal premises, and that non-portable 
equipment should be installed in such premises. This proposal 
seems to us to meet reasonable requirements in regard to the 
thinly populated districts. 

As above mentioned, there has been a considerable divergence 
of opinion in regard to the proposals of this committee. Without 
entering into controversies, we wish to stress the great desirability 
of establishing as soon as possible a dental service for the whole 
country. It should be observed that the value of a school dental 
service for the health of the nation is ultimately dependent on 
the organization of a dental service for the adult public. (WEsTIN, 
HeELLSTROM, Opin, BYTTNER. ) 


f. Gardening with reference to conditions in Upper Norrland. 


The possibilities of gardening in Norrland. Nowhere in Swe- 
den is the soil so unfertile that vegetables cannot be grown: the 
most arid sandy soil, the driest gravel hill can be manured so 
that it can be used for growing some garden stuff. Nor 
is the climate in Norrland too severe to permit of the cul- 
tivation of such vegetables even on the Arctic cirele. On 
the contrary, the possibilities of cultivating vegetables and 
berries are very great in Norrland. In spite of these favourable 
conditions, the total area of gardens in the two vast counties of 
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Viasterbotten and Norrbotten is not muth larger than that of 
an average farm in Skane (southernmost part of Sweden). A 
comparison shows that the garden area of, the County of Malmo- 
hus (part of Skane) is about 31 times as large as that of Vaster- 
botten and Norrbotten, taken together. According to the statistics 
for 1927, the County of Malmohus has a garden area of 10,614 
acres under cultivation, whilst the Counties of Vasterbotten and 
Norrbotten have altogether only 348 acres. In the latter counties 
there are only 4.2 square yards of garden per capita, as against 
101.2 square yards in the County of Malmohus. In addition, the 
County of Malméhus includes considerable areas with pleasure 
erounds, as well as castle and manor parks to which there are no 
equivalents in Norrland. 

The vegetation period is much shorter in Norrland than in 
Skane; in the coastal region. of Norrbotten it averages 150 days, 
in Skane 250 days. But the duration of the vegetation period 
does not alone determine the development and ripening of plants; 
sunlight and temperature are the factors which have most effect 
on the assimilation. For each kind of plant there are, however, 
certain limits beyond which no assimilation can take place; the 
‘temperature and amount of light must attain certain values. 

The temperature during the brief vegetation period in the 
coastal regions of Norrland differs but little from the summer 
temperature in Skane, and it may happen that the latter is lower 
than the former. The following is an example: 


Monthly mean temperature at 2 p. m. 


May . June July August 
Malmé >in Skane) 1983".... dly° “Ass (206 — ea 
Pitea (im Nortland) 1925 ...° 100° ~-153° —. 224, boa 


This temperature seems to be satisfactory. But what about 
sunlight? In this respect Norrland is especially favoured. During 
the summer season the sun is above the horizon 438 hours longer 
at Lulea (Upper Norrland) than at Malmo. 

As above mentioned, different kinds of plants have different 
needs of sunlight and warmth. Some tardily developing plants 
even under favourable conditions — suitable temperature and 
gun radiation. — require 5 to 6 ~months.and: more. to ripen: 
Naturally such plants cannot be cultivated in Norrland. Others, 
on the other hand, reach full development in a shorter period. 
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Furthermore, the development of some plants is considerably 
more rapid if they receive more light per day. Such plants also 
become more vigorous and much richer in dry content. Some of 
our principal vegetables, such as various kinds of cabbage, carrots, 
and red beets, belong to this group. 

At the Government Institute at Alnarp for experiments with 
vegetables and its local experimental stations investigations have 
been made in order to compare the development of vegetables in 
various parts of the country. Since 1921 the products have as far 
as possible been chemically analysed. The crops obtained at the 
various stations in Norrland are almost without exception satis- 
factory in quantity, and some of them even mark a record. For 
example, the crop of white cabbage at Alnarp (in Skane) during 
the period 1917 to 1926 had never exceeded 478 cwt per acre, 
but in one of these years it reached 638 cwt per acre at Lulea 
(in Upper Norrland). Similar records have also been attained for 
cultivated strawberries and shallot. It happens quite often that 
the erops of potatoes in Norrland are twice or three times as rich 
as on the average for the whole country. Still more surprising 1s 
the quality of the vegetables in Norrland. For example, the white 
cabbage gathered at Lulea and Ostersund during the period 
above referred to had about 25 % more carbohydrates and dry 
content than the crops at Alnarp. Similar results have been 
recorded for edible roots. To quote Dr H. Lamprecur *, researches 
have shown that better keeping quality for winter storage goes 
parallel with the percentage of dry content. Hence white cabbage 
erown in Norrland, with its larger dry content, would be better 
fitted for winter storage than cabbage produced in Skane. Tests 
have also shown that a larger dry content gives greater resistance 
to cold. 

The favourable results of the cultivation of vegetables in 
Norrland must no doubt chiefly be attributed to the large number 
of hours of sunlight during the short vegetation period, and this 
is borne out by the high production of carbohydrates. 

With regard to quantitative as well as qualitative development, 
the prospects of the cultivation of vegetables and berries must be 
regarded as very favourable in Norrland. The small garden area 
is in striking contrast with this fact. By a better utilization of 
the existing possibilities of growing vegetables and berries, Norr- 


1 Svenskt Land 1926, p. 600 ff. 
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land would no doubt become more independent of imported food- 
stuffs. This would also tend to improve hygienic conditions in 
that region. | 

Professor H. von Euuer has investigated the caloric value of 
various garden products which can be cultivated in Norrland; 
according to him the number of net calories per pownd is as 
follows: 


Berries: Edible roots: 
Strawherriesic....<Suase seid ews IST SL ATiCholeesa.n) Sica eee 318 
TAS IOOREIOR oa lpectn eating ea 146 + Kohlrabt s+ > Me Ee ny es 
PREG AUTEUR oS we ee OSE na ace ee: UI sae a-ciGes on, ces RIES De is 182 
Piack \OUrPants . ecu pe, Ces PDO“ HCELEOUS: ovals hes ee ee ee 182 

Parsnipet sw: ii; Poe 250 
Vegetables (not being roots): Potatoes. i. 3. .5 ic cabs Greene 436 
Horse beans (Vicia faba), unripe 363 Red beets ...............+-.. ie 
Kidney beans, unripe ........ 227 eee De ie Seas aay Ss cl 20 
Bs < 1 2 Bt 2) a en ie ORR GE As Sh 318 
PRS ed lee oa kage gas sence 137 Blasi sce 318 
RnUbaArD .....<. MR EN Ee the 4] Da 6 ge i ee : 
Pala (ONGIVE) ye. sol oaks foe es) 
Mae aGrinie ache eae’ AF 136 
Pee aie St PE ain 4 oath ates Be okcoas 318 


Measures for promoting gardemng wm Norrland. The lack of 
interest in their work which is rather frequent among farmers is 
probably to be attributed in no shght degree to the discomfort in 
their homes. In some parts of Sweden where one observes the en- 
livening effect of gardens and flowers round dwellings, one 
realizes what a beautiful and pleasant garden plot, lovingly ten- 
ded, would mean for joy and delight in all parts of the country, 
and how this would attach the individual to the soil and its eulti- 
vation. There is nothing more cheerless than the numerous farms 
and small cottages where no vegetables or berries, much less any 
flowers, are to be seen. 

It is therefore of great importance that gardening should be 
considerably extended in Norrland, so much the more as the possi- 
bilities there are as great as in other parts of the country. 

The measures taken by the county agricultural societies ete., 
show that it is not owing to lack of interest that gardening in this 
vast territory has lagged behind. Rather it is the difficulty of 
carrying on effective enlightenment in view of the immense size of 
Norrland and the sparsity of its population. For the last-men- 
tioned reason it will be necessary to decentralize the instruction 
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by extending the services of advisers and by arranging practical 
courses of short duration, but accommodated to the special needs 
of the general public. Owing to the great distances and short but 
intensive vegetation period, the existing number of county gar- 
deners does not suffice to meet the requirements of instruction 
and assistance in the laying-out and tending of gardens. If the 
practical work were better organized, the county gardeners could 
Spare more time not only for planning gardens, but also for 
short courses. 

Although the efforts of the county agricultural societies have 
been comparatively successful, it should be borne in mind that 
the problems in Norrland are different from those in southern 
and central Sweden. On large and small farms and in cottages 
one cannot discern the same interest in gardening as, for instance, 
in the environs of the scattered towns of Norrland. On the whole 
stretch from Haparanda to Gavle, the northernmost and southern- 
most towns in Norrland, the number of gardens is surprisingly 
small. 

A central wnstitution in Norrland for horticultural in- 
struction. The Norrland Gardening School at Soraker, near 
Harnosand (a port in Norrland), which started in the spring of 
1932, will be an important centre of instruction. It has therefore 
been considered of great importance that the County Councils of 
Norrland should be both morally and economically interested. An 
agreement has consequently been concluded between the Govern- 
ment and the agricultural societies of these County Councils in 
accordance with which school property has been placed at. the 
disposal of the latter. 

In addition to this school, with its various plantations, other 
measures are required in order to lay a good foundation for the 
development of horticulture in Norrland. It will be necessary to 
continue the investigation of the species of plants best suited for 
cultivation there, and to carry on an extended campaign of public 
enlightenment, based on scientific experiments organized on a 
large scale. 

Courses for gardeners. With a view to the promotion of gar- 
dening in Norrland, the Royal Board of Agriculture, since the 
beginning of 19383, have organized courses for gardeners, in 
cooperation with the County Agricultural Societies, and with the 
aid of a State grant. One of these courses, with a duration of 
24 days, was arranged in 1933 at the above-mentioned gardening 
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school at Soraker, and will presumably be eontinued year by year. 
In this instruction stress is laid on the laying-out and tending 
of small gardens. After passing through the complete course, the 
students should be qualified to perform such work, under the 
superintendence of the county gardeners in the several districts. 

Ambulatory courses. In view of the variations in the climatic 
conditions and soils of Norrland and the sparsity of the popula- 
tion, other forms of public enlightenment are also required. 
Since 1933 ambulatory courses have been organized’ in villages 
and small urban communities, with the aid of State grants. These 
courses are of a practical character, and are led by the county 
gardener. They are held in the spring, summer and autumn, and 
have a duration of two days each. In the spring course instruc- 
tion is given in the preparation of the soil, manuring, the laying- 
out of the garden, sowing and planting; the summer course is 
intended for continued instruction, the correction of - mistakes 
made in the tending of plants ete.; in the autumn course instruc- 
tion is given in the harvesting, winter storage and utilization of 
the produce, the preparation of the soil for the winter, ete. The 
instructor also arranges exhibitions of the produce harvested, and 
demonstrates its utilization for household purposes. There is 
reason to presume that courses of this nature, more than thirty 
of which were organized in 1933, will serve to illustrate, in a 
practical way, the meaning and purpose of horticulture. 

It is highly desirable that the instruction in gardening at the 
rural domestic schools and at the summer courses of the People’s 
High Schools, in Norrland, should be considerably extended. As 
a general rule, the natives of Norrland scarcely understand the 
use of garden produce,: especially vegetables. The elder genera- 
tion have not been accustomed to the consumption of vegetables 
from childhood, and are reluctant to change their food habits, 
especially as vegetables are often badly cooked. It is therefore 
very necessary to enlighten the public in Norrland in regard to 
the utilization of garden produce. A simple and effective way 
of arranging this would be to extend the instruction in gardening 
ete., at the rural domestic schools and at the summer courses of 
the People’s High Schools. It should be noted that at some of 
these schools such instruction is given on quite a small scale. 

It is desirable that the practical instruction in gardening (inclu- 
sive of the utilization of the produce in the household) at the 
summer course of the rural domestic schools should be extended to 
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at least 200 hours per student, and the theoretical course to at 
least 40, The tuition in gardening at all the People’s High 
Schools in Norrland should be arranged on similar lines. But, 
in order to facilitate the organization of demonstrations and 
practical instruction, it will be necessary to engage expert gar- 
deners to tend the gardens of these schools. 

It should be observed that these schools are, so to speak, the 
centres of large districts, and are visited by a large number of 
persons of different age and social status. Well-tended gardens, 
with vegetables, fruit and flowers, would, therefore, serve as 
instructive models and have a stimulating effect on the visiting 
public. Furthermore, the school garden could supply the veget- 
ables required by the students. It is, therefore, very important 
that gardens of considerable size should be laid out at all these 
schools. The students themselves would thus learn not only to 
eultivate garden produce, but also to appreciate vegetables as 
ingredients of the diet. 

All these schools in Norrland, which altogether number about 
77, should be in receipt of a State grant. It should be of suf- 
ficient amount to enable the schools to engage an expert to look 
after the garden and to direct the practical and theoretical im- 
struction of the students. With such facilities it would doubtless 
be possible to put the instruction in gardening on a more satis- 
factory basis: more time on the school curriculum could be 
devoted to horticulture, and better arrangements could be made 
for demonstrations and short courses for the general public. 
(SONESSON. ) 


8S — Part V. 


CHAPTER. IIT. 


Concluding Observations. 


As has been pointed out in the preface and elsewhere, the 
planning and execution of our investigation in Norrland was 
ecompleated by the fact that we had no previously existing models 
on which it could be based. It must therefore be regarded as 
an attempt on a large scale to investigate as scientifically as 
possible the diet question in the two northernmost counties of 
Sweden. ; 

The reader will have observed that the original scope of 
the investigation was extended during its progress. This applies 
particularly to the dental researches. 

In connection with the main investigation, two other factors 
having an important bearing on public health were taken into 
consideration, notably housmg conditions and the care of children. 
Opportunities for observations in these two- fields had in facet 
presented themselves in the course of the principal investigation. 

The researches made have yielded evidence in support of the 
view that diet has an important bearing on the development and 
dissemination of diseases among large sections of the population 
in the area under investigation. For ‘various reasons, however, 
these researches had to be confined within certain narrow limits. 
These limitations affected not only our studies of the diet but 
also our attempts to elucidate the morbid symptoms. 

We ardently hope that the researches reported in this work 
may lead to subsequent investigations which will supplement our 
studies in various respects. 

Our investigation in Norrland has revealed our lack of know- 
ledge in regard to many diet problems. We are confronted here 
with a wide field of investigation, in which much work is now 
being done in many lands. There are several matters in regard 
to which the need of further knowledge has been thrown into 
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striking relief. The clinical and latent symptoms of hypovita- 
minosis and their bearing on public health are questions which 
are still in an early stage of investigation. These questions are 
compleated by the simultaneous occurrence of hypovitaminoses 
of different kinds, interacting on one another. The occurrence 
and significance of a latent B hypovitaminosis in man is indeed 
a quite unexplored field, where theoretical studies and practical 
experiments seem to be required. 

We consider it desirable that the staff of the medical depart- 
ments of hospitals should devote their attention to diet problems 
to a greater extent than heretofore, with a view to observing and 
remedying possible deficiencies and the symptoms which follow 
in their train. In this way a basis might be provided for wider 
knowledge in regard to the diet problems in the country at large, 
and for a better appreciation of their importance. Measures taken 
on such a foundation would certainly contribute in a great 
measure to the improvement of the public health. 

These researches have clearly shown the need of better coopera- 
tion not only between doctors and dentists, but also between 
dental clinies and hospitals. Such cooperation could be facilitated 
by the instalment of special dental departments in hospitals. In 
this way facilities would be provided for a more comprehensive 
study both of the connection between diseases of the teeth and 
the general state of health and of the bearing of the local diet 
on structural changes of the teeth. 

The diet may affect the teeth in various ways. The diet on 
which an expectant mother lives may affect the manner in which 
the embryonic teeth tend to develop in the fetus as well as her 
own teeth during pregnancy. Special attention should also be 
paid to the diet of children and young people. 

The above indicated researches are of such a nature that they 
ean well be conducted in hospitals and by scientists, without 
requiring the assistance of the authorities. 

On the other hand, there are certain investigations which could 
scarcely be carried out without the aid of the authorities. It is, 
for example, very desirable that funds should be provided for 
continued investigations into the local diet in certain districts 
of central and southern Sweden, where, in view of poverty or 
other reasons, there is reason to believe that the diet of the 
population shows a marked lack of variety. The support and 
cooperation of the authorities is, in our opinion, also required for 
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the continued investigation of the burning problem of dental 
caries. 

We desire once again to point out that, as shown by the results 
obtained, these problems of social hygiene are of a highly complex 
character, and that even after thorough investigations it 1s 
difficult to form conclusive opinions on the subject. Our efforts 
therefore should conduce to show how important it is that 
measures in these fields, especially if they are on a large scale, 
should always be preceded by the most careful deliberations. 

True that the conclusions which can be drawn from our 
investigations are, in some respects, rather limited, and that 
certain questions which we have eagerly endeavoured to solve 
have been left open. These researches, however, have revealed 
such glaring deficiencies in social hygiene that we feel warranted 
in expecting that our efforts will soon lead to improvements in 
the homes and to action by the public authorities as well as by 
private corporations. 

Since the publication of the Swedish edition of this work, the 
Swedish Government, in accordance with a proposal submitted 
by the present Director-General of the Medical Board, Dr Axel 
Hojer, have appointed a Medical Food Council of thirteen 
members, representing expert knowledge in various branches of 
the science of nutrition. This council is to be regarded as an 
expert advisory body on matters relating to the food of the 
nation. One of its special functions is to conduct investigations 
on behalf of the Medical Board and the Health Organization of 
the League of Nations, and to submit reports and observations 
to those institutions. — 

The appointment of this health councih is a step which must 
be heartily welcomed. In view of its composition, there is every 
reason to expect that its labours will bear the mark of thorough 
and many-sided knowledge, and that its advice and directions 
will be based on that solid scientific foundation which is a sie 
qua non for rational efforts in this field. This is all the more 
important as in recent years, when the vitamin question has 
loomed so large, unconsidered statements. and dangerous propa- 
eanda, prompted by greed, have been widely disseminated, and 
have served for many people as the sole source from which they 
have derived their knowledge of questions of nutrition. (HELL- 
strOM, ByTrrNer, ERNBERG, ODIN, WESTIN. ) 
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Supplement I. 
(Addition to Chapter II 3a.) 


When this book was ready for the press, certain preliminary 
results of a housing investigation in rural districts, forming part 
of the general census of 1935/1936 were published.’ It comprises 
100 rural communes of a mainly agricultural character, with 
altogether 32,000 dwellings and a resident population of 123,000 
persons. It has therefore been considered desirable to supplement 
the foregoing account with some of the fresh particulars contained 
in this investigation. 

As regards accommodation, it has been found that the smallest 
dwellings, that is, those consisting of not more than one room 
and a kitchen, are less common in rural areas than in towns. Thus, 
in the 100 rural communes comprised in the investigation they 
constitute only 33 par cent of the total number of dwellings, 
Whereas the corresponding figure for towns and urban commu- 
nities is 50 per cent. If, however, we deduct the living-rooms not 
provided with any direct heating apparatus, the figure for rural 
districts rises to 41 per cent. 

But, as the households living in these rural dwellings are on an 
average larger (3.s persons) than in the towns (3.3 persons), 
overcrowding there is quite as marked as in urban distrits. The 
number of dwellings with more than 2 »person units» (a child 
= half a person unit) per »room unit» (a kitchen — half a room 
unit) is thus 12 per cent of the total number, and the number of 
persons living in such dwellings is 19 per cent of the total resi- 
dent population ; no less than 28 per cent of all the children under 
fifteen are members of such overcrowded families. All these data 
coincide closely with the corresponding figures for urban districts. 
The most marked overcrowding has been noted in Dalarna and 
Norrland. Here no less than 44 per cent of all the dwellings 
included in the investigation consist of at most one room and a 
kitchen, and 20 per cent of the dwellings must be regarded as 
overcrowded in the sense indicated above. 

If, moreover, we take into account the way in which the accom- 
modation is actually utilized, overcrowding in rural districts, at 
any rate so far as small dwellings are concerned, will be found, 


' Befolkningskommissionens Betinkande i sexualfragan (Report of the 
Population Commission on the Sexual Question), Annexe 7 (Standard of 
life in Swedish families) p. 248 ff. Statens Offentliga Utredningar 1936: 59. 
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relatively speaking, to be greater than in the towns. In 31 per 
cent of all the dwellines of one room and a kitchen only the latter 
was used as a bedroom. As a consequence of these conditions, no — 
less than 29 per cent of the entire population living in small 
dwellings slept in a room or kitchen where at least four persons 
spent the night. As regards families with three or more children 
under the age of fifteen no less than 63 per cent of their members 
slept in such overcrowded bedrooms or »bedroom-kitchens». The 
evil effects of this overcrowding, from a hygienic point of view, 
are aggravated by the ventilation conditions, which in many eases 
are glaringly bad. Thus in no less than 38 per cent (in Dalarna 
and Norrland 53 per cent) of the dwellings under investigation 
the windows, so it is reported, could not be opened in winter. 

As for the character of the dwellings, it was found that 12 per 
cent of the living-rooms (in dwellings inhabited in winter) had 
no arrangements for heating. In 44 per cent of the dwellings 
there are no clothes-closets and in 15 per cent no larders. In 
regard to 13 per cent of the dwellings the distance to the nearest — 
well or spring is at least 100 metres. In 13 per cent of the dwel- 
lings the floor is bwilt direct on the ground, and 23 per cent of 
the dwellings are located on the. ground-floor of houses where 
there is no ventilated space under the floor. In 9 per cent of the 
dwellings damp is reported to occur »in a high degree», and in 
21 per cent of the small dwellings the height of the rooms is less 
than 2.1 metres. 

No less than 15 per cent of the dwellings comprised in the 
investigation are considered to be im bad repair, which seems to 
indicate that there must be considerably more than 100,000 such 
dwellings in the entire rural area of Sweden. Out of the small 
dwellings no less than 32 per cent were either out of repair or 
had at least two fundamental defects, for example, that they were 
both damp »in a high degree» and had the floor built direct on 
the ground. Out of the small dwellings inhabited by families 
with three or more children under fifteen a still larger number, 
relatively speaking, or 37 per cent, were of such a character. 

The general impression produced by these particulars is that, 
from the point of view of the health of the population, the housing 
question in rural districts is a still more serious problem than in 
the towns. Partly because the deficiencies in the housing standard 
are more marked in these districts, partly because the vast majority 
of families with many children live in rural areas. (HeLustr6m. ) 
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Supplement IT. 
(Addition to Chapter II 3b.) 


Just before this work was ready for the press, a Government 
Bill relating to improved maternity nursing and the organization 
of the so-called prophylactic care of mothers and infants was 
introduced in the Riksdag (19387). This Bill is based substantially 
on the proposals summarized above. Thus it is proposed that State 
contributions shall be payable, subject to certain conditions, to 
County Councils, communes, societies or foundations in aid of 
the maintenance of (1) maternity hospitals, (2) maternity wards, 
(3) maternity nursing homes and (4) maternity nursing rooms 
on the premises of a midwife, as well as towards the maintenance 
of (5) so-called »waiting-homes» for expectant mothers in the 
desert regions of Sweden, and for home-help to mothers staying 
at such homes. 

The term »maternity hospital» is understood to mean an inti- 
rely independent. institution for maternity nursing, with more 
than lo beds, »maternity nursing home» an independent institu- 
tion with not more than 15 beds. »Maternity wards» are depart- 
ments of general hospitals. 

The State contributions in aid of the institutions mentioned 
under points (1) to (4) are to be at the rate of two kronor per 
nursing day and child-bed woman, but not for more than ten days. 
The contribution towards the »waiting-homes» referred to under 
point (5) is to be at the same rate, but not for more than fifteen 
days. This latter contribution is payable subject to the condition 
that the expectant mother resides at a considerable distance from 
the »waiting-home», or can show special reasons for being nursed 
at such a home. 

The State contribution in aid of »home-help» is to be at the 
rate of one krona per day, but not for more than fifteen days. 
The need of home-help must be attested. 

The principal conditions attached to the grant of State contri- 
butions in aid of the maintenance of maternity hospitals or homes 
are the following. They shall be payable only in respect of women 
nursed in the general ward or on the premises of a midwife; the 
fee charged to patients (mother and infant) shall not exceed one 
krona per day; the institution in question shall be included in 
a plan drawned up for maternity nursing in the county or town 
concerned and approved by the Medical Board. 


120 


In regard to State contributions in aid of the costs of the erec- 
tion or establishment. of institutions for maternity ‘nursing no 
definite rules are laid down in the Bill, except that there shall 
be no statutory claim to such State aid. The Minister for Social 
Affairs (the sponsor of the Bill) recommends, however, that such 
State contributions shall be granted, after due consideration in 
each specific case, in aid of the establishment of maternity wards 
in general hospitals. He further proposes that the Government 
shall also be entitled, in case they consider it desirable, to grant 
State contributions in aid of the erection of maternity homes. 
In both eases the contributions are to be payable only to County 
Councils or to municipalities not represented on a County Coun- 
eil (that is, to the larger municipal corporations). On the other 
hand, the costs of the establishment of maternity nursing rooms 
are to be defrayed solely by the County Councils. 

The Bill further provides that every woman who has given birth 
to a child in her home shall be nursed free of charge. Conse- 
quently the district midwives — who in their several districts are 
responsible for maternity nursing outside hospitals or other such 
institutions —- are not to be entitled to charge any fee to the 
women. they nurse. They are to be remunerated for their services 
solely out of puble ftinds. 


Also in regard to the so-called prophylactic care of mothers 
and infants, the Bill is based substantially on the proposals out- 
lined above. Thus State contributions are to be payable in aid 
of such medical attendance, subject to’ certain conditions. This 
service, which is to be free of charge, is to be organized by the 
County Councils, or by the large municipalities not represented 
on County Councils, which for this purpose shall establish local 
institutions in one of the following forms: 

(a) In the larger towns, »centres» for the care of mothers 
and infants, organized separately. As regards the care of 
mothers, this service is to be carried on, as a rule, in the out- 
patient departments of maternity hospitals or of general hospitals 
with maternity wards, under the superintendence of a specially 
qualified gynaecologist. In regard to the care of infants, the 
service is to be organized, so far as possible, in connection with a 
hospital for children or a children’s ward in a general hospital, 
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or In special premises, and is to be superintended by a qualified 
children’s doctor, assisted by a nurse. Both these institutions, 
which, as above indicated, are intended for the larger towns, 
where there are hospitals with special wards, are designated in the 
Bill as type I. 

(b) In smaller towns or thickly populated industrial districts. 
centres for the care of mothers and infants, as a rule in premises 
arranged for both purposes. The service to be under the super- 
intendence of a medical officer, assisted by a nurse, or, as regards 
the care of mothers, by a midwife. These centres are designated 
in the Bill ag type II. 

(¢) In smaller urban communities and in rural districts, 
»stations» for the care of mothers and infants, under the super- 
intendence of the district medical officer, and as a rule arranged 
in the latter’s consulting-rooms. The medical officer to be assisted 
by a district nurse, or as regards the care of mothers, by the 
district midwife. 

In aid of the fitting-up and equipment of premises for these 
centres for the care of mothers and infants, a non-recurring 
grant of 1,000 kronor is to be paid by the State. In addition, 
annual State contributions are to be granted towards the salaries 
of medical officers, nurses and midwives, as well as towards the 
travelling expenses of the staff. These contributions are to be at 
the rate of 1,500 kronor for medical officers (at least two 
consulting-days a week), and of 500 kronor for midwives or 
nurses, in respect of each centre for the care of mothers, type I; 
at the rate of 2,000 kronor for medical officers (at least three 
consulting-days a week) and of 1,000 kronor for nurses, in respect 
of each centre for the care of infants, type I, and each centre for 
care of mothers and infants, type II; and at the rate of 15 kronor 
for each consulting-day in respect of medical officers in charge 
of stations for the care of mothers and infants: the number of 
consulting-days to be determined by the State Medical Board. 

The prophylactic care of mothers and infants is to be organized 
in accordance with a plan approved by the State Medical Board. 
State contributions are to be payable only in respect of the 
number of centres and stations comprised in such a plan. The 
nursing is to be free of charge. (HELLSTROM. ) 
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